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Abstract 
 
This research takes as its topic business process reengineering (BPR) and public sector 
organisation performance in a developing economy context. It develops and empirically 
tests a research model to evaluate whether the implementation of BPR by public 
organisations contributes to the business process and overall organisational 
performance. 
 
BPR has been widely adopted by private businesses and has been a focus of research 
since the 1990s and it is still one of the top five management concerns for information 
technology (IT) executives globally. However, the adoption of BPR in the public sector 
in general, and in the public sectors of developing economies in particular, is a 
relatively recent and little researched phenomenon. The concept of New Public 
Management (NPM) and public sector pressure for administration efficiency, 
transparency, good governance, accountability and e-Government are making BPR 
appealing to the public sector. There is, however, lack of empirical evidence for the 
effect of BPR on organisational performance based on a large sample.  
 
A review of the literature on public sector BPR shows that most, if not all, of the studies 
focus on exploring (a) the transferability of private sector BPR lessons to the public 
sector; (b) the uniqueness of public sector BPR; (c) the adoption and implementation 
problem of BPR; and (d) BPR project success. Research that evaluates the 
organisational performance effect of public sector BPR based on a sound theory and 
well-validated measurement model is lacking. Further, the majority of studies are based 
on the public sector experiences of developed economies. Such research is not 
transferrable, as public sectors in developing economies operate under more resource 
constraints and in an environment of relatively less organisational, technological and 
managerial capability, which make the implementation of BPR both challenging and 
unique. Given the fact that developing economies are investing heavily in BPR with the 
aim of modernising public administration, there is, therefore, a need for empirical 
investigation of whether BPR is improving their performance. The main research 
question addressed in this research is: How does BPR influence the performance of 
public sector organisations? The research aims to develop and validate a theoretical 
ii 
 
model for assessing the effect of public sector BPR on organisational performance in a 
developing economy context. 
 
The conceptual foundation of the research is based on insights from the resource-based 
view (RBV) theory and its complementary competence perspective; the BPR literature 
and the public sector organisation performance literature; and from the findings of the 
exploratory study. The framework establishes the relationships between BPR resources 
and implementation issues, BPR depth and BPR outcome and impact, and develops 13 
hypotheses. The research pursues the positivist paradigm. Both interview (n = 16) and 
survey (n = 209) methods are used to collect data in two stages—exploratory study and 
main study—from public administration organisations in Ethiopia. The psychometric 
properties of the instrument are established through a rigorous procedure involving 
exploratory and confirmatory factor analysis, using SPSS and AMOS, respectively.  
 
The findings show that a public sector organisation in a developing economy can use 
BPR to improve its process and overall organisational performance if it (a) has 
accumulated a stock of BPR-relevant resources and capabilities; (b) has undertaken the 
BPR with sufficient depth; (c) is developing a post-BPR complementary competencies 
which are necessary to sustain and further enhance the BPR changes; and (d) has 
successfully mitigated the negative effect of BPR implementation problems. The 
research model explains 54 per cent and 40 per cent of the variance in public sector 
organisational and business process performance, respectively. 
 
The research makes an original contribution to the BPR in the public sector literature 
through its development and validation of the research model and its accompanying 
measurement instrument. In particular, the conception, measurement, hypotheses and 
empirical findings of the BPR complementary competency construct represent a 
significant contribution in advancing the theoretical foundation and the empirical basis 
of the BPR, public sector BPR and developing economy BPR literature. The research 
also offers a number of recommendations to public managers and BPR practitioners on 
how to execute BPR successfully.  
Asmare Emerie 
June 2012   
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Chapter 1 Introduction 
 
 
This research is about the effect of business process reengineering (BPR) on public 
sector organisation performance in a developing economy context. It develops and 
validates a model and measurement instrument for assessing the effect of BPR on (1) 
public sector organisation performance in general and (2) public sector organisation 
performance in a developing economy context in particular.  
 
1.1. Background to BPR  
 
Information Technology (IT) has historically been used to automate business processes 
since the 1960s (Davenport 2008). However, simple automation of non-value adding 
and flawed processes and deployment of sophisticated IT infrastructure were not able to 
result in the anticipated benefits (Hammer 1990; Davenport and Short 1990). The 
situation necessitated a means for transforming the underlying business processes prior 
to automation and this gave birth to a concept called business process reengineering 
(BPR) (Hammer 1990).  
 
The concept of BPR has been variously defined (O’Neill and Sohal 1999). Hammer and 
Champy (1993, 32) defined BPR as ‘the fundamental rethinking and radical redesign of 
business processes to achieve dramatic improvements in critical contemporary measures 
of performance such as cost, quality, service, and speed’. Likewise, Davenport (1993) 
defined BPR as the ‘radical redesign of broad, cross-functional business process with 
the objective of order of magnitude performance gains, often with the aid of Information 
Technology’. Teng, Grover and Fiedler (1994) define BPR as ‘the critical analysis and 
radical redesign of existing business processes to achieve breakthrough improvements 
in performance measures’. The focus of all the definitions is on achieving significant 
improvements in performance through radical redesign of business processes. Although 
not explicit in some of those definitions, all imply the use of IT and process-based work 
reorganisation as enablers. 
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BPR comprises six core principles/concepts (Hammer and Champy 1993; Davenport 
and Stoddard 1994; Linden 1994). These are: (a) fundamental rethinking, (b) radical 
redesign (clean slate), (c) business process orientation, (d) top-down (strategy led) 
management, (e) dramativ improvement, (f) IT enablement. These principles have also 
been termed ‘cultural models’ of BPR (Kling and Tillquist 1998, 18). The principle of 
fundamental rethinking involves challenging the status quo by raising basic questions 
about the organisation, such as why the organisation does what it does,  why they are 
done in the manner that they are, and how this corresponds to the goal and mission of 
the organisation (Hammer and Champy 1993, p. 33). It requires abandonment of 
unnecessary or non-value adding business processes and associated rules, values and 
assumptions. The principle of radical redesign of business processes requires 
redesigning the new business processes from scratch (that is, starting with a clean slate), 
without the constraints of existing structures, rules, procedures, systems or technologies 
(Hammer and Champy 1993, 49). The business process orientation principle states the 
primarily object of reengineering as the business processes rather than the organisation 
itself, so that the organisation becomes a network of end-to-end business processes 
rather than departments (Hammer and Champy 1993). It holds that other elements of the 
organisation, such as complimentary changes to structure, IT, performance 
measurement, jobs and skills and values, need to be guided and shaped by the changes 
made to the business processes (Hammer and Champy 1993, 80). The processes that 
transect functional boundaries transform the organisation from a functional/hierarchical-
based type to a lateral one, structured according to its core processes (Davenport 1993).  
 
The top-down principle prescribes process reengineering to be part of the strategic 
planning of the organisation and emphasises the necessity of strong, continuous top 
management committment (Hammer and Champy 1993). The dramatic improvement 
principle states that BPR aims for significant discontinuous improvements in critical 
performance measures such as cost, quality, service and speed, rather than smaller 
continuous improvements (Davenport 1993; Hammer and Champy 1993). Finally, the 
IT-enablement principle highlights the critical role of IT/IS in BPR. Hammer (1990) and 
Hammer and Champy (1993) consider IT/IS as the key factor in BPR for organisations 
that want to achieve a radical change in operation. IT permits access to ubiquitous and 
seamless information that increases efficiency and better coordinates interactions within 
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newly engineered work processes (Linden 1994). Davenport and Short (1990, 2003) 
stressed the recursive relationships between BPR and IT, arguing that the two are 
natural partners (Attaran 2004). 
 
BPR has been widely adopted by private businesses and has been a focus of research 
since the 1990s. BPR has been researched under different names including BPR 
(Hammer 1990), business process redesign (Davenport 1993), business process change 
(Grover, Jeong, Kettinger and Teng 1995; Guha, Grover, Kettinger and Teng 1997); 
business process transformation (Grover and Markus 2008); and business process 
management (Rosemann and Brocke 2010; Hammer 2010). As applied to private 
business, BPR has recorded both successes and failures (O’Neill and Sohal 1999; 
Ozcelik 2010). There have also been criticisms of the above six BPR principles. For 
example, many researchers have questioned the applicability of the clean slate 
approach. Kettinger, Teng and Guha (1997) indicated that BPR projects frequently 
attempt ‘revolutionary’ (radical) change. However, because of political, organisational 
and resource constraints, these same projects adopt ‘evolutionary’ (incremental) 
implementations. BPR has also been criticised for disregarding people (Davenport 
1995b; Harrington, McLoughlin and Riddell 1998). Teng, Grover and Fiedler (1998) 
indicated that, although both technical and social elements are critical for BPR project 
success, the social components are more essential. As Linden (1994) noted, major 
change is the result of complex human endeavour. Further, the facilitating and 
inhibiting factors of BPR are different from one organisation to another. While some 
universal success factors can be found in different projects, the determinants of BPR 
processes are primarily the characteristics of the change agents and the contextual 
environment (both external and internal) (Klempa 1995; Guha et al. 1997), which 
change from project to project. Thus, there is no one universal model that applies to 
every context (Linden 1994). 
 
Despite the above criticisms, those six principles of the original version of BPR remain 
powerful, transformative ideas (Feller and Bentley 2001; Wang 2008; Alsaigh 2010; 
Harmon 2010). Indeed, BPR has resurfaced as one of the top five management concerns 
for IT executives globally (Luftman and Ben-Zvi 2010; Luftman and Zadeh 2011).  
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BPR has also managed to become an accepted approach in the reform and 
transformation efforts of public sector organisations in both developed (Reyes 1998; 
Andersen 2006; Weerakkody, Janssen and Dwivedi 2011) and developing economies 
(Reyes 1998; Debela and Hagos 2011). However, the public sector literature 
acknowledges that the public sector has its own specific and unique characteristics that 
distinguish it from the private sector (see Chapter 2). These can include absence of 
market exposure and the existence of multiple stakeholders with conflicting goals and 
higher political influences (for example, interest groups) (Halachmi and Bovaird 1997; 
Moe 1997; Thong, Yap and Seah 2000; Andersen 2006; Indihar-Stemberger and Jaklic 
2007). The public sector is also restricted by having more financial, legal and 
administrative constraints and mandatory reporting requirements due to the unique 
sanctions and coercive power of governments (Moe 1997; Thong, Yap and Seah 2000; 
Dzhumalieva and Helfert 2008). Further, the public sector experiences frequent turnover 
of public officials due to elections and political appointments and has limited autonomy 
to devise incentives for individual performance (Rainey and Steinbauer 1999; Thong, 
Yap and Seah 2000; Martin and Montagna 2006). These differences limit the 
transferability and application of BPR methods, models, principles and lessons from the 
private sector BPR literature to the public sector domain. 
 
1.2. BPR in the Public Sector 
 
Public sector organisations in general and those in the developing economies in 
particular have faced entrenched problems that result from excessive bureaucracy, 
awkward work procedures and systems, lack of a customer service focus, and corruption 
(Reyes 1998). The solution to those problems need not just a less radical business 
process change but a radical re-engineering i.e. BPR (Weerakkody, Janssen and 
Dwivedi 2011; Reyes 1998). 
 
NPM and public sector pressure for administration efficiency, better performance, 
transparency, good governance, and increased accountability has also seen a rise in 
BPR’s appeal for application in the public sector in general (Hood 1991; Halachmi and 
Bovaird 1997; Reyes 1998; Thong, Yap and Seah 2000; MacIntosh 2003) and in public 
sector organisations in developing economies in particular (Mengesha and Common 
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2007; Debela and Hagos 2011). The principles of BPR resonate as appealing and 
powerful transformative ideas for the public sector (Reyes 1998; Andersen 2006; Sia 
and Neo 2008). The importance of BPR principles to transform government operations, 
processes and structures has also made BPR highly relevant in relation to e-Government 
implementation (Ongaro 2004; Scholl 2005; Groznik, Kovacic and Trkman 2008; 
Weerakkody, Janssen and Dwivedi 2011). For example, Weerakkody, Janssen and 
Dwivedi (2011) and Groznik, Kovacic and Trkman (2008) state that transformational e-
Government cannot succeed without the radical redesign of intra-organisational and 
inter-organisational administrative and service processes using BPR. 
 
In a bid to transform their traditional hierarchical and bureaucratic business models into 
customer-oriented process-based models, there are now several cases of BPR adoption 
and implementation in the public sector (Thong, Yap and Seah 2000; McAdam and 
Corrigan 2001; MacIntosh 2003; McNulty and Ferlie 2004; Scholl 2005; Sia and Neo 
2008; Weerakkody, Janssen and Dwivedi 2011) and specifically in the public sectors of 
developing economies (Hesson 2007; Tarokh, Sharifi and Nazemi 2008; Debela and 
Hagos 2011). The literature review presented in Chapter 3 on public sector BPR 
covering the period 1998–2012 also showed that BPR is being actively practiced and 
researched. 
 
However, the adoption of BPR by the public sector, including in developing economies 
has been relatively little researched (McAdam and Corrigan 2001; Scholl 2003, 2005). 
Although private sector BPR principles, methods, models, tools, practices and lessons 
are relevant to inform public sector BPR, they are not readily transferable due to the 
distinct characteristics of the two sectors in terms of the missions, goals, objectives and 
values they promote (Linden 1994; Reyes 1998, 48–50; Moe 1997; Thong, Yap and 
Seah 2000; Scholl 2003, 2005). As a result, there is a need for public sector specific 
BPR research (McAdam and Corrigan 2001; Scholl 2003, 2005; Weerakkody, Janssen 
and Dwivedi 2011). 
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1.3. Research Aim and Objectives  
 
A review of the literature on public sector BPR against the above background of BPR 
shows that most, if not all, of the studies focus on: 
(1) the transferability/applicability of private sector BPR critical success factors, 
methods, models and lessons to the public sector (McAdam and Donaghy 1999; 
MacIntosh 2003; Scholl 2003, 2005; Pateli and Philippidou 2011) 
(2) the uniqueness of public sector BPR (Saxena 1996; Halachmi and Bovaird 1997; 
Harrington, McLoughlin and Riddell 1998; McAdam and Micheli 1998; Thong, 
Yap and Seah 2000; MacIntosh 2003; Scholl 2005; Andersen 2006; Martin and 
Montagna 2006; Indihar-Stemberger and Jaklic 2007; Dzhumalieva and Helfert 
2008)  
(3) case description of adoption and implementation issues of BPR in the public 
sector (Harrington, McLoughlin and Riddell 1998; Thong, Yap and Seah 2000; 
Gulledge and Sommer 2002; MacIntosh 2003; McNulty and Ferlie 2004; 
Hesson 2007) 
(4) breadth and depth of BPR in the public sector (Tikkanen and Pölönen 1996; 
Weerakkody, Janssen and Dwivedi 2011) 
(5) description of BPR project success based on survey of a few case organisations 
and their employees (Mengesha and Common 2007; Sia and Neo 2008; Tarokh, 
Sharifi and Nazemi 2008; Debela and Hagos 2011).  
 
Although a few of these studies attempted to assess BPR project success, they were 
mainly descriptive surveys. They did not have theoretical model development and 
hypothesis testing as their aim. Further, they were based on limited cases. There is thus 
a lack of research that evaluate the organisational performance effect of public sector 
BPR and provide empirical evidence based on large samples using a sound theory and 
validated measurement model.  
 
Moreover, the majority of the above studies were predominantly based on the public 
sector in the developed economy context. There remains little research on BPR in 
developing economies. Importantly, public sector BPR in developing economies can be 
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more complex than public sector BPR in developed economies due to the absence of 
well-structured rules, the frequently changing nature of laws, the existence of multiple 
reforms and the lack of the requisite BPR capability (Therkildsen 2000; Mimba, Helden 
and Tillema 2007), which could affect BPR implementation effectiveness. Further, 
public sectors in developing economies operate under more resource constraints and 
with relatively less organisational, technological and managerial capability, making the 
implementation of BPR in this context both challenging and unique (Reyes 1998; 
Tarokh, Sharifi and Nazemi 2008; Debela and Hagos 2011).  
 
Considering that developing economies are investing heavily in BPR with the aim of 
modernising and improving the effectiveness and efficiency of their public 
administration sectors (Reyes 1998; Tarokh, Sharifi and Nazemi 2008; Debela and 
Hagos 2011), there is a need for more empirical evidence on the organisational 
performance effect of developing economy public sector BPR. In particular, there is a 
need for methodologically rigorous and theoretically grounded research that establishes 
the relationships between the different BPR-related resources and both the processes 
and overall performance of public organisations (O’Neil and Sohal 1999, p. 579; 
Tennant and Wu 2005; Herzog, Polajnar and Tonchia 2007, p. 5812; Ozcelik 2010, p. 
8). Validated theoretical models and measurement instruments have also been identified 
as essential to the continued development of this field (Herzog, Polajnar and Tonchia 
2007; Herzog, Tonchia and Polajnar 2009).  
 
Therefore, the aim of the current research is to address the gap identified above by 
developing and validating a theoretical model which not only allows for the assessment 
of the effect of public sector BPR on organisational performance in a developing 
economy context, but which also provides empirical evidence for this phenomenon. The 
specific objectives of the research include: 
 review both the public sector and BPR literature and identify relevant theoretical 
perspectives that underlie the relationship between BPR and organisational 
performance  
 develop a conceptual framework linking BPR to public organisation 
performance  
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 define the constructs that make up the conceptual framework and develop and 
validate measures to operationalise them  
 empirically test the conceptual framework based on data collected from a 
developing economy context in which large-scale BPR initiatives are underway  
 identify the conditions and complicating factors that might mediate the 
organisational impact of BPR 
 suggest managerial and policy recommendations.  
 
1.4. Research Questions  
 
The value of BPR can be seen at BPR output level (depth and breadth of the change for 
example in terms of structure, IT/IS, culture, roles and responsibilities, skills, 
performance management and measurement) (Hall, Rossenthal and Wade 1993), BPR 
outcome level (process performance for example in terms of cost and time reduction) 
(Grover et al. 1995), and the BPR impact level (overall organisational performance for 
example in regards to productivity, profitability and market advantages) (Ozcelik 2010). 
Most organisations that have undertaken BPR have improved the performance of their 
business processes. However, achieving order of magnitude improvements that go 
beyond process level benefits and that impact overall organisational performance on a 
continuous basis depends not only on reengineering business processes, but also on 
adopting complementary post-BPR skills, systems and technologies. They are necessary 
to institutionalise and sustain the redesigned business processes (Al-Mashari and Zairi 
1999; Thong, Yap and Seah 2000; Weerakkody, Janssen and Dwivedi 2011, p. 322). 
This implies that various mechanisms exist by which BPR could be used to improve 
organisational performance in the public sector.    
 
Therefore, the main research question is:  
 How does BPR influence the performance of public sector organisations? 
This question is complemented by two sub-questions, which are: 
 To what extent does BPR contribute to overall organisational performance? 
 What factors might explain variations in outcome and impact of BPR among 
public sector organisations?  
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1.5. Research Approach and Assumptions 
 
In light of the main paradigms of information systems research, the research approach 
followed in conducting the study can be positioned within the positivist camp. The 
researcher remained objective and detached during the investigation of the phenomenon 
under study and was not involved in the implementation of BPR. The study was 
conducted in two stages—that is, exploratory study and main study—using a mixed-
method approach for data collection. Mixed-method research provides strengths that 
offset the weaknesses of the qualitative and quantitative approaches as used separately. 
 
The exploratory study involved case study of three organisations, with interviews 
conducted with seven participants. In the main study, a survey was used as a basic 
strategy. An instrument was developed and validated to collect empirical data from 209 
public organisations. The research hypotheses were probed using multivariate statistical 
techniques involving exploratory and confirmatory factor analysis. To assist in the 
interpretation of the survey findings, while the survey was running, nine interviews 
were held with five public organisations. All data collected through the interviews were 
thematically analysed.  
 
The main unit of analysis in this study is a public administration organisation that has 
implemented BPR. The empirical data required for the study are related to both BPR-
related constructs and process and organisational performance-related constructs. These 
data are collected mainly from public sector managers involved in BPR. The 
fundamental assumption in this exercise is that the respondents are capable of providing 
a dispassionate assessment (‘expert witness’) of the survey questions. 
 
A second assumption is that the research explored the research questions in a 
developing economy context. Data were collected from Ethiopia. According to The 
World Bank’s (2012)1 classification, Ethiopia falls within the ‘developing economies’ 
category. While we acknowledge the apparent differences among the developing 
economies, and the conventionality of the term ‘developing economy’, no attempt will 
                                                 
1
 http://data.worldbank.org/country/ethiopia 
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be made in this study to establish whether Ethiopia is a developing economy. The 
World Bank’s classification is assumed as valid and accepted without further 
investigation.  
 
1.6. Contributions of the Study 
 
The contributions of this study to theory and practice are manifold. First, it presents an 
extensive review of the literature on public sector BPR and BPR with particular 
reference to developing economies; it establishes the gap in the existing body of 
knowledge. Second, through a critical analysis of the literature, it brings to the surface 
the importance of BPR resources and implementation problems, the depth and breadth 
of BPR and post-BPR complementary competencies (BPRCCs); the research argues 
that the fusion of these factors affects the outcome and impact of BPR in the public 
sector. Third, it proposes a theoretically grounded framework for BPR and 
organisational performance within which to understand and assess the various facets 
(output, outcome and impact) of BPR’s success. Fourth, it tenders a valid and reliable 
instrument to operationalise the model. Fifth, it purports empirical support for the 
derived model. Sixth, it expands the position that the development and deployment of 
post-BPR complementary competence (BPRCC) is necessary for achieving and 
sustaining the BPR-attributed performance of public organisations. Seventh, it provides 
a survey of the BPR experience of public sectors in a developing economy. Finally, it 
identifies the key lessons for developing economies and particularly for those engaging 
in BPR implementations. 
 
1.7. Synopsis of Chapters 
 
The rest of the thesis is organised into eight chapters, as follows. The next chapter offers 
a brief review of the literature on the concepts of organisation performance and the 
determinants of public organisation performance. The review aims to identify relevant 
concepts in understanding performance. It also aims to identify major theoretical 
perspectives in explaining public organisation performance. Further, it appraises the 
research on the public organisation performance of developing economies. 
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Against the above background, Chapter 3 presents a critical review of the literature on 
BPR, BPR in the public sector and BPR in developing economies. Next, Chapter 4 first 
reports the findings of the exploratory study. It then draws on several public sector and 
BPR-related theories to offer a research framework and theoretical conceptualisation of 
the key concepts of the study. The constructs of the framework are identified, defined 
and hypotheses are developed. 
 
In Chapter 5, the research methodology used to gather the data and explore the research 
hypotheses is discussed. The chapter covers arguments and decisions regarding 
epistemological choice, the basic research approach, sample design, instrument 
development and the data collection and analysis procedures. Following this, Chapter 6 
examines the data for missing values, outliers, departure from normality and non-
respondent and common method bias, and discusses remedial steps taken in accordance 
with recommended procedure. The chapter also provides a brief description of 
respondent demographics.  
 
Following this, Chapter 7 offers a discussion of the tests of instrument validity and 
reliability. The chapter covers tests conducted for: purifying the initial measure; content 
validity; factorial validity using exploratory factor analysis; convergent and 
discriminant validities, both for first-order and full measurement models using 
confirmatory factor analysis; and final reliability. Once the measurement instrument 
underlying the research model has been determined to be valid and reliable, Chapter 8 
further assesses the structural model, tests the research hypotheses and offers a very 
extensive discussion of the core findings of the study. 
 
Finally, Chapter 9 provides a digest of the dissertation including what it sought to 
achieve, the research activities undertaken to provide answers for the research questions 
and a discussion of the key findings in a manner that answers the research questions. It 
also outlines the contributions, limitations and areas for further research and provides 
final concluding remarks.   
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1.8. Summary 
 
This chapter has argued that BPR is re-surfacing as an important issue for IT managers 
and that the public sector is increasingly adopted it as an important reform tool. Several 
countries are currently implementing BPR to modernise their public sectors and 
improve performance. In view of this, the lack of adequate theoretical frameworks to 
understand the impact of BPR on public organisation performance in developing 
economies is in need of correction. This study identified itself as a direct response to 
this lack, and presented the one main and two sub-research questions through which the 
study will obtain its objectives. Following this, the approach and assumptions, the 
expected contributions and the organisation of the remaining chapters of the thesis were 
outlined. The next chapter presents a literature review concerning public organisation 
performance.  
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Chapter 2 Review of Literature on Public Organisation 
Performance 
 
 
2.1. Introduction 
 
The focus of the current research is on assessing the effect of BPR on public sector 
organisation performance in a developing economy context. As such, the measurement 
and determining factors of the public sector organisation performance construct need to 
be well understood. Hence, the purpose of this chapter is to review the public sector 
organisation performance literature. The review aims to identify the concepts, 
dimensions, perspectives and determinants of public sector organisation performance.   
 
The chapter is organised into five sections. Section 2.2 presents a discussion of the 
concept of organisational performance. Section 2.3 builds on this, and defines the scope 
of public sector organisation performance. Section 2.4 presents a review of the various 
perspectives on the sources and determinants of public sector organisation performance 
as represented in the literature. Then, building on this, Sections 2.4 and 2.5 review the 
literature on public organisation performance in developing economies.  
 
2.2. The Concept of Organisational Performance 
 
Organisational performance is a result of the effectiveness and efficiency of the actions 
that an organisation undertakes (Neely, Gregory and Platts 1995). Effectiveness refers 
to the achieved outcomes in relation to strategic objectives/goals and customer 
requirements. Efficiency refers to how economically the organisation’s resources are 
utilised by an activity such as a business process that produces a given output or that 
delivers a given service. These two fundamental performance dimensions highlight the 
external and internal reasons for pursuing a specific course of action; that is, 
effectiveness with a primary focus on customers, and efficiency with a primary focus on 
internal operations and processes. Organisational effectiveness and efficiency can be 
measured using both financial and non-financial indicators (Venkatraman and 
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Ramanujam 1986). Financial performance indicators include profit, rate of return and 
costs. Non-financial performance indicators are customer satisfaction, market share, 
learning and innovation, new service/product introduction, product/service quality, 
flexibility, responsiveness and service/product delivery (Venkatraman and Ramanujam 
1986).  
 
Ray, Barney and Muhanna (2004) contend that organisational performance is a highly 
aggregated concept that camouflages the performance of the various business processes 
contributing to overall organisational performance. As a result, they recommend that 
organisational performance be measured at both the process and overall organisational 
level. Consistent with Ray, Barney and Muhanna (2004), studies that follow the process 
approach also measure organisational performance at these two levels (Melville, 
Kraemer and Gurbaxani 2004; Kohli and Hoadley 2006; Kim and Mahoney 2008). Such 
studies determine process level outcome, often by measuring efficiency, based on 
realised process performance, using both financial and non-financial measures of cycle 
time, costs of delivering the services, quality of service delivery and customer 
satisfaction. Overall, organisational performance is also determined according to the 
effectiveness of attaining strategic objectives and goals, profit, rate of return and cost. 
Table 2.1 summarises some of the organisational performance dimensions that have 
been considered by prior studies. 
 
Table 2.1. Dimensions of Performance Measurement 
Reference 
Dimension 
Indicators Business 
process 
Organisational 
performance 
(Kim and 
Mahoney 
2008) 
  Customer satisfaction 
  Organisational growth (revenue, 
employee size and value added) 
(Kohli and 
Hoadley 
2006) 
  Customer satisfaction and capacity 
utilisation 
  Profitability 
(Melville et al. 
2004) 
  Operational efficiency (speed, 
flexibility, cost and quality) 
  Financial performance and market 
share 
(Ray et al. 
2004) 
  Customer service performance 
(quality of service, retention ratio, 
complaint ratio) 
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The review thus far has shown how performance is conceptualised and operationalised 
in the private sector literature. The next section builds on this to present a review of the 
public sector organisation performance literature. 
 
2.3. Defining Public Sector Organisation Performance 
 
Based on ownership, sources of funds and nature of ownership, organisations can be 
categorised as either public sector or private sector organisations (Hansen 2007). Public 
sector organisations refer to all organisations that are owned, funded and controlled by 
government. Conversely, private organisations are businesses that are owned and 
funded by private individuals and controlled by the market. Table 2.2 provides a 
summary of the most important differences between public organisations and private 
businesses.  
 
Table 2.2. Traditional Public Organisations and Private Businesses (Adapted from 
Hansen 2007) 
Attributes Public organisations Private Companies 
Oversight Oversight bodies define the 
market  
People’s buying behaviour defines 
the market 
Relationship of 
organisations 
Collaboration  Competition  
Major source of 
finance 
Government budget allocation Fees and charges 
Autonomy Mandates and obligations limit 
autonomy and flexibility 
Autonomy and flexibility limited 
only by law and internal consensus 
Political 
influence 
Political influence stems from 
authority network and from users 
Political influence is indirect 
Consumption of 
services 
People must fund and consume an 
organisation’s services 
Consumption is voluntary and 
payment is based on use 
Ownership Ownership is less clear due to 
multiple stakeholders including 
citizens 
Ownership is clear (shareholders), 
with fewer stakeholders 
Goals Goals are shifting, complex, 
conflicting and difficult to specify 
Goals are clear and agreed upon 
Governing 
principle 
Equity-dominant concern Efficiency-dominant concern 
Managerial 
authority 
Authority is limited (there are 
stakeholders beyond the leader’s 
control) 
Agency management is largely 
independent of outside influences 
Performance 
management 
system 
Performance expectations are 
vague and in constant flux, 
changing with elections 
Performance expectations are clear 
and fixed for long periods, creating 
urgency 
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Rainey and Steinbauer (1999) defined public organisation performance as the 
organisation’s effectiveness in discharging its administrative and operational functions 
to produce the outputs pursuant to the mission as conceived by the organisation and its 
stakeholders. Effectiveness of public organisations is often defined in terms of the 
mission of the organisation rather than in financial terms. Therefore, the performance of 
a public organisation is usually measured in terms of how efficiently and effectively it 
achieves its mandated mission (Moore 2000; Dzhumalieva and Helfert 2008). 
 
However, public sector organisations are diverse. Specifically, they differ on three key 
criteria: autonomy, control and budget allocation (Hansen 2007). Public organisations 
vary in the extent of their administrative autonomy, which is the relative freedom 
afforded to them by the government to act and manage the organisation. Second, the 
degree of both market-based and political control exerted over an organisation’s affairs 
can vary, depending on the type of public organisation. Third, not all public 
organisations have the same degree of performance-based budget enactment (Hansen 
2007).  
 
Using these three criteria, public organisations can be grouped into two types. The first 
type refers to public enterprises. Public enterprises have relatively high administrative 
autonomy, practice performance-based budgeting and operate under competitive 
conditions that are equivalent to those experienced by private companies. Examples 
include state-owned banks and telecommunication companies. The second type is 
public administrations. Such public organisations exercise relatively low administrative 
autonomy, have fixed budgets regardless of performance and operate under non-
competitive conditions. Examples include government ministries and authorities, and 
local administrative units. The focus of this study is on public administrative 
organisations (henceforth called public organisations) engaged in the provision of 
public services, public order and safety, economic affairs, and housing, health, and 
education.  
 
Although the concepts of effectiveness and efficiency, as discussed under Section 2.2, 
can apply to public organisations, the differences between public and private 
organisations suggest that there are some performance indicators unique to public 
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organisations. The bottom line measures for public organisations are their effectiveness 
and efficiency in fulfilling the organisational mission (Rainey and Steinbauer 1999; 
Moore 2000; Hansen 2007). As such, private sector performance indicators such as 
prices, profits and market share are inappropriate for use with public organisations since 
the mission and goal of public organisations is the provision of public goods and 
services that are valued by elected officials, executive government, the general citizen 
and customers, irrespective of their financial return (Parhizgari and Ronald Gilbert 
2004).  
 
Unlike private companies, in which the goal is to create shareholder value (that is, 
maximise profit in the long term), in public organisations the goal is to achieve a social 
mission for stakeholders with varied interests (Bryson 2004; Dzhumalieva and Helfert 
2008). As it might not be possible to meet the interests of all stakeholders on an equal 
basis, meeting the requirements and expectations of the key stakeholder(s) is indirectly 
related to the organisation’s performance. Dzhumalieva and Helfert (2008) argue that 
the primary stakeholders of public organisations are citizens and businesses and that 
effectiveness can be determined based on the satisfaction of these key stakeholders.  
 
Further, a comprehensive evaluation of public organisation performance typically 
requires multiple internal (preferred by internal participants) and external (preferred by 
clients and citizens) criteria (Brewer and Selden 2000; Kim 2004). In addition to 
effectiveness and efficiency, public organisation performance includes other 
dimensions. Andrews and Shah (2005) suggest that in addition to efficiency and 
effectiveness, responsiveness, transparency and accountability are important 
performance assessment criteria for public organisations. Brewer and Selden (2000) 
proposed that three aspects of performance, fairness, efficiency and effectiveness, be 
assessed from the perspectives of both internal and external stakeholders. Boyne (2002), 
drawing from the economy-efficiency-effectiveness (3Es) and the inputs-outputs-
outcomes (IOO) models, identified 16 public organisation performance dimensions 
grouped into five themes: outputs, efficiency, effectiveness (service outcome), 
responsiveness and democratic outcomes (see Table 2.3). According to Boyne (2002), 
these dimensions take into account all stakeholders of a public organisation.  
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Table 2.3. Dimensions of Public Organisation Performance 
Model Themes Description 
Dimension 
Business 
process 
Organisational 
IOO Output quantity 
and quality 
 Quantity of services provided 
 Quality of service delivery 
process (speed and reliability of 
service, courtesy of staff and 
accessibility of the service) 
  
3Es Efficiency  Ratio of input (financial) to 
output (cost per unit of output) 
  
IOO, 
3Es 
Service outcome   Effectiveness (achievement of 
mission/goals/objectives)  
 Impact of the service outcome 
 Equity (fairness of pricing of 
services to different groups in the 
society) 
 Value for money (cost per unit of 
outcome) 
  
IOO, 
3Es 
Responsiveness  Extent to which services match 
consumer satisfaction 
 Extent to which services match 
citizen satisfaction 
 Staff satisfaction 
 Cost per responsiveness 
  
IOO, 
3Es 
Democratic 
outcomes 
 Probity 
 Participation 
 Accountability for improving 
service efficiency and value 
creation, avoiding administrative 
corruption, red tape and abuse of 
public resources 
 Transparency 
 Cost per unit of democratic 
outcome 
  
(Source: adapted from Boyne 2002; p. 19) 
The review of the above public sector organisation performance literature has identified 
how performance has been conceptualised and operationalised by previous public sector 
organisation performance studies. In particular, it revealed the relevance of 
understanding performance at both the business process and organisational levels. The 
next section continues the literature review, to identify and determine the dominant 
perspectives regarding the sources and causes of public sector organisation 
performance.  
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2.4. Sources and Causes of Public Organisation Performance 
 
Based on the analysis of the literature on sources and causes of public sector 
organisation performance, four dominant perspectives can be identified: the strategic 
content view, the resource-based view (RBV), the leadership view and environmental 
determinism. Table 2.4 provides a summary of each of these perspectives, and the 
ensuing sections (2.4.1–2.4.4) discuss each perspective.  
 
Table 2.4. Dominant Perspectives on Public Sector Organisation Performance 
Perspectives Argument References 
Implication for the 
current research 
Strategic 
content 
The strategic stance and 
strategic actions that an 
organisation adopts 
determine 
organisational 
performance 
(Boyne and 
Walker 2004; 
2006; Andrews 
et al. 2006; 
Meier et al. 
2007) 
Public organisations in 
developing economies 
have less autonomy in 
implementing BPR 
strategically. Thus, this 
perspective is not 
applicable in the current 
study 
RBV theory An organisation’s 
tangible and intangible 
assets, capabilities, 
processes and 
procedures determine 
organisational 
performance 
(Boyne 2003; 
Carmeli and 
Tishler 2004; 
Hansen 2007; 
Bryson et al. 
2007) 
The RBV theory is 
relevant to link BPR and 
organisational 
performance  
Leadership  Top management 
knowledge, leadership 
ability and traits 
matters to 
organisational 
performance 
(Fernandez 
2005; Moynihan 
and Pandey 
2005) 
The top management’s  
BPR knowledge and 
leadership capability 
could be an important  
determinant of the 
organisational 
performance effect of 
BPR 
Environmental 
determinism 
Social, economic and 
political factors 
determine 
organisational 
performance 
(Andrews et al. 
2005; Pandey 
and Wright 
2006) 
Socio-political and 
institutional factors can 
affect BPR success and 
these factors need to be 
considered in studying the 
impact of BPR on 
performance 
 
2.4.1. The Strategic Content Perspective 
 
Some of the studies on the determinants of public organisation performance have taken 
a strategic content perspective in explaining variation in performance (Boyne and 
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Walker 2004). Meier et al. (2007) define strategy content as ‘the way an organisation 
seeks to align itself with the environment. The better the fit that an organisation 
achieves with external circumstances, the more likely it is to win financial and political 
support and thereby improve its performance’ (2007, 358). Strategic content comprises 
strategic stance and strategic actions (Boyne and Walker 2004).  
 
Strategic stance refers to a public organisation’s approach to improve and sustain its 
performance for a relatively longer time. Generally, public organisations can take a 
prospector, defender or a reactor strategic stance (Boyne and Walker 2004; Andrews, 
Boyne and Walker 2006; Meier et al. 2007). Prospectors refer to organisations that seek 
for all opportunities to become innovative and that attempt to take advantage of new 
circumstances (Boyne and Walker 2004; Andrews, Boyne and Walker 2006). Defenders 
are organisations that protect the status quo by retaining their existing activities and 
protecting their share of the public budget (Boyne and Walker 2004; Andrews, Boyne 
and Walker 2006). A reactor stance is taken by organisations that react when forced to 
make some adjustments, for example by external agencies such as regulators (Boyne 
and Walker 2004; Andrews, Boyne and Walker 2006).  
 
Strategic actions refer to the specific steps taken by an organisation for the 
operationalisation and enactment of the selected strategic stance (Boyne and Walker 
2004; Andrews, Boyne and Walker 2006; Meier et al. 2007). Strategic actions reflect 
the relative emphasis on changes in markets, services, revenues, resources, external 
network relationships and internal organisational characteristics.  
 
A review of empirical studies that pursued a strategic content view shows that strategic 
content does influence the performance of public organisations (see Table 2.5). 
However, the findings differ in terms of the specific strategic stance that positively 
contributes to organisation performance. 
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Table 2.5. Empirical Studies of Strategic Content and Organisation Performance 
Reference Method IV DV Finding 
(Andrews 
et al. 
2006) 
Survey of 
119 local 
authorities in 
England 
 
Strategic 
stance, 
strategic 
actions 
Aggregate 
measure of 
core service 
performance 
score of each 
authority by the 
audit 
commission of 
the UK 
Organisational performance is 
positively associated with a 
prospector stance and negatively 
associated with a reactor stance 
(Andrews 
et al. 
2008) 
Survey of 
over 53 UK 
public 
service 
organisations 
Prospector, 
defender, 
reactor, 
hierarchy of 
authority, 
participation 
in decision 
making 
Composite 
service 
performance 
score of each 
authority 
Improved organisational service 
performance is positively 
associated with the prospecting 
strategy and decentralised 
decision-making structure 
(Meier et 
al. 2007) 
Survey of 
1,000 Texas 
School 
districts in 
the US 
Defender, 
reactor, 
prospector, 
networking, 
managerial 
quality, 
managerial 
stability, 
personnel 
stability 
Overall student 
pass rate of 
standardised 
test 
Organisational performance 
(especially in meeting the 
primary mission of the 
organisation) is positively 
associated with the defender 
strategy 
 
Andrews, Boyne and Walker (2006) found that a prospector stance is positively 
associated with organisational performance. They also found that while public 
organisation performance is negatively associated with a reactor stance, a defender 
stance was neutral. Further, their study showed that strategic actions, which are the 
result of the strategic stance, have very weak effects on performance. Meier et al. (2007) 
examined the effect of the defender, reactor and prospector typologies of strategic 
stance and strategic actions on the aggregated overall student pass rate of a school 
district (that is, the percentage of students that passed). Unlike the empirical findings of 
Andrews, Boyne and Walker (2006), Meier et al.’s (2007) findings showed that 
organisational performance is positively associated with the defender strategic stance, 
rather than with the prospector stance. Andrews et al. (2008) also investigated the 
relationship between centralisation, strategic content and public sector organisation 
service performance. Their findings showed that service performance was positively 
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associated with the prospector strategic stance when accompanied by a decentralised 
decision-making structure.  
 
In summary, the above review on strategic content and performance of public 
organisations shows that the strategic content of public organisations can explain their 
relative success or failure. All of the studies reviewed above have focused on the overall 
organisation performance. The findings suggest that public managers can make a 
significant difference in service standards through the strategies that they follow. 
However, the findings are inconsistent regarding the specific strategic stance that leads 
to better service performance. In addition, the inherent assumption behind the 
perspective is that public organisation managers are afforded the autonomy to pursue 
the type of strategy that they deem appropriate. Such an assumption, as indicated in 
Section 2.5, does not apply in the developing economies context, particularly in relation 
to the prevailing realities in the pursuit of BPR (see Section 3.5). Thus, the strategic 
content perspective is less relevant for understanding the impact of BPR on public 
organisation performance.  
 
2.4.2. The RBV Perspective  
 
The RBV is another theoretical perspective widely applied to explain variations in 
public organisation performance (Hansen 2007). The focus of RBV, as applied to the 
public sector context, is on using an organisation’s resources most efficiently to create 
public value (Peteraf and Barney 2003; Hansen 2007).  
 
Studies that employ RBV have generally used two constructs: resources and 
competencies (Carmeli and Tishler 2004; Bryson, Ackermann and Eden 2007). 
Resources are those assets upon which an organisation might draw to achieve its goals 
or to perform well on its critical success factors (Bryson, Ackermann and Eden 2007). 
Resources can include financial, human and technological resources, physical assets and 
any items that can be considered strengths in a typical strength, weaknesses, 
opportunities and threats analysis (Bryson, Ackermann and Eden 2007). Resources can 
be tangible (such as financial resources or physical capital) and intangible (such as 
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human capital, organisational knowledge, organisational culture or organisational 
networks and relationships).  
 
Conversely, competencies are a subset of resources that have transformational and 
managerial capabilities, such as sets of actions, technical capabilities or functional 
process knowledge, and that help an organisation perform well on important goals or 
against critical success factors (Bryson, Ackermann and Eden 2007). Competencies are 
not acquired from the market; rather, they need to be developed by an organisation. 
Public organisation competencies may include service delivery ability, procedural 
knowledge, taxing abilities and service responsiveness (Bryson, Ackermann and Eden 
2007). Citing core competencies of US executives, Rainey and Steinbauer (1999) stated 
that public organisation competencies include being able to:  
1. lead change (for example, leadership competencies of creativity and innovation 
and service motivation) 
2. lead people (for example, conflict management and team building) 
3. be results driven (for example, accountability and customer service) 
4. demonstrate business acumen (for example, financial, human resources and 
technology management)  
5. build coalitions and communication (for example, interpersonal skills, 
partnering and political savvy). 
 
A review of the literature on the empirical application of the RBV in public 
organisations is summarised in Table 2.6. Boyne (2003) found a strong positive 
relationship between resources and service improvement. That study’s findings suggest 
that higher public expenditure permits increased availability of real resources, which in 
turn results in a higher quantity and/or quality of public services. Although more 
funding is a sufficient condition for increasing public service performance, Boyne 
(2003) suggested analysing the indirect effect of financial resources through modelling 
real resources as a mediator between financial resources and performance constructs. 
O’Toole and Meier (2008) also found that human competency (measured based on staff 
quality and the quality of the staff development program) is positively associated with 
organisational performance (measured in terms of overall student pass rates).  
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Table 2.6. Empirical Studies of Organisational Performance from the RBV 
Perspective 
Reference Method Independent variable 
Dependent 
variable 
Finding 
(Hansen 
2007) 
conceptual   Relevance of the RBV 
for the public sector 
(Boyne 
2003) 
Exploratory 
Survey of 
empirical 
studies on 
public 
organisation 
performance 
  Extra resources are 
sources of public service 
improvement  
(Bryson 
et al. 
2007) 
Case study 
of a public 
organisation 
in Britain 
  Relevance of 
identification, 
exploitation, 
development and 
protection of 
organisational 
competencies for 
organisational 
effectiveness 
(Carmeli 
and 
Tishler 
2004) 
Survey of 
99 local 
government 
authorities 
in Israel 
Managerial 
capabilities, human 
capital, perceived 
organisational 
reputation, internal 
auditing, labour 
relations and 
organisational culture 
Self-income 
ratio, 
collecting 
efficiency 
ratio, 
employment 
rate and 
municipal 
development 
Intangible resources 
(managerial capabilities, 
human capital, reputation 
and culture) positively 
influence organisational 
performance 
(O’Toole 
and 
Meier 
2008) 
Survey of 
1,000 
school 
districts in 
Texas (US) 
Staff quality, quality 
of professional 
development and 
principal’s 
management skill 
Overall 
student pass 
rate on 
standardised 
tests 
Organisational outcomes 
are positively associated 
with staff quality 
(knowledge and skill of 
the human capital) 
(Pablo et 
al. 2007) 
Case study 
of the 
Calgary 
Health 
Region 
(Canada) 
  Identification, utilisation 
and management of 
internal 
capabilities/resources can 
enhance organisational 
performance 
 
Carmeli and Tishler (2004) found that managerial capabilities, human capital, perceived 
organisational reputation and organisational culture have a positive effect on 
organisation service performance. A case study of the Calgary Health Region in Canada 
by Pablo et al. (2007) also found that identification, utilisation and management of 
internal capabilities and resources had an effect on enhancing organisational service 
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performance. Bryson, Ackermann and Eden’s (2007) case study demonstrated the 
relevance of identification and effective utilisation of competencies in strategy 
formulation and implementation for better organisational success. Based on their 
observations, Bryson, Ackermann and Eden (2007) indicated the importance of 
identification, exploitation, development, sustenance and protection of organisational 
competencies for better organisational effectiveness.  
 
Other than the above empirical studies, Hansen (2007) also indicated the relevance of 
the RBV approach for public sector organisations because of its focus on efficiency; 
that is, on using the internal resources of an organisation most efficiently to effectively 
fulfil the organisation’s stated mission and goals. However, in applying the RBV, 
Hansen (2007) contends that the different contexts for private companies and public 
organisations need to be considered. RBV, in the context of public organisations, needs 
to focus on increasing the efficiency and effectiveness with which given mandates and 
stated missions are fulfilled using internal resources and by implementing value creating 
strategies (Hansen 2007). By analysing the valuable, rare, inimitable, organisation 
(VRIO) framework (Barney 1995) in the public context, Hansen (2007) argued that it is 
theoretically reasonable to focus on the organisation’s heterogeneous resources and on 
the resources being valuable and organised to create value and efficiency. Conversely, 
the idea that resources need to be rare and inimitable is not tenable in public 
organisations and is not consistent with the stated mission and goals of public 
organisations (Hansen 2007). 
 
In summary, the above review has shown that RBV has empirical grounds to explain 
variation in public organisation performance. The focus of RBV is on efficient 
utilisation of valuable internal resources (for example, financial and human resources 
and competencies). Thus, this perspective is appealing to the study of the impact of 
BPR on public organisation performance. BPR is a resource-intensive initiative. 
However, public sector organisations in developing economies typically operate under 
the constraints of limited resources and essential competencies. Therefore, the effective 
management and efficient utilisation of the valuable resources that do exist can make a 
difference to performance in this context.  
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2.4.3. The Leadership Perspective  
 
The third perspective on the determinants of public sector organisation performance is 
the leadership perspective, which attributes public organisation performance to 
management and its leadership traits and quality (Fernandez 2005; Moynihan and 
Pandey 2005). This perspective assumes that management matters to organisational 
performance and that the achievement of organisational performance and results is the 
ultimate goal of public organisation managers (Moynihan and Pandey 2005). Public 
managers, both as actors in the political environment and as professionals, are 
considered central to organisational performance and effectiveness through managing 
the influence of the external environment and implementing workable levers through 
which to manage the internal environment (Boyne 2003; Fernandez 2005; Moynihan 
and Pandey 2005).  
 
Some of the empirical studies taking a leadership perspective on the relationship 
between public managers and organisational performance are summarised in Table 2.7. 
For example, Moynihan and Pandey (2005) showed that managers do indeed matter to 
public organisation performance. Specifically, their findings indicated that managers of 
public organisations could improve organisational performance through setting clear 
and well-communicated goals, decentralising the decision-making authority and 
empowering lower-level employees, and through developing a performance-based 
culture.  
 
Similarly, Fernandez (2005) identified the experience of leaders, style of leaders in 
empowering subordinates and promoting change, and leaders’ capacity to manage and 
influence the external environment as critical to organisational effectiveness. Meier and 
O’Toole’s (2002) investigation of the relationship between managerial quality and the 
organisational performance of school districts also showed that managerial quality is 
positively and significantly associated with performance.    
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Table 2.7. Empirical Studies of Organisation Performance from Leadership 
Perspective 
Reference Method IV DV Finding 
(Boyne 
2003) 
Exploratory 
Survey of 
empirical 
studies on 
public 
organisation 
performance 
  Importance of 
management to 
public sector 
organisation 
performance  
(Fernandez 
2005) 
Empirical 
survey of all 
school district 
superintendents 
in Texas, US 
Leader’s experience 
and skill, leader’s style 
in delegating authority, 
leader’s style in 
promoting change, 
managing the internal 
environment and 
managing the external 
environment 
Educational 
performance 
(student’s 
overall pass rate 
on standardised 
exams) 
A leader’ skill, 
style and 
capability of 
managing the 
influence of the 
external 
environment 
positively 
influences 
organisational 
effectiveness 
(Moynihan 
and 
Pandey 
2005) 
Survey of 274 
managers of 83 
primary health 
and human 
service 
agencies in the 
US 
Organisation culture, 
goal clarity, 
centralisation of 
decision making, 
HRM, support from 
the external 
environment, 
improvement in IT 
capacity and job 
satisfaction 
Effectiveness of 
organisation’s 
mission 
accomplishment 
(based on the 
subjective 
assessment of 
the managers) 
Management 
capacity does 
matter in public 
organisation 
performance  
(Meier and 
O’Toole 
2002) 
Survey of all 
school districts 
in Texas, US 
Experience as 
superintendent, tenure 
in the current job, 
possession of a 
doctorate and annual 
compensation of the 
superintendent 
The student 
pass rate on the 
Texas 
Assessment of 
Academic 
Skills 
Managerial 
quality is 
positively and 
significantly 
related to public 
organisation 
performance 
(school districts) 
 
Based on analysis of empirical studies on sources of public sector organisation 
performance, Boyne (2003) also identified management’s knowledge and skill in 
leadership, the development of a performance-based organisational culture, human 
resource management and strategy formulation and implementation as critical.  
 
In summary, the findings of prior studies taking a leadership perspective on 
management and public organisation performance provide support that management 
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plays a crucial role for organisational effectiveness. The empirical findings emphasise 
the relevance of management’s leadership style, knowledge and skill in managing both 
the internal resources and functions of the organisation and the external influences. The 
review shows that public managers that set clear goals, invest in creating effective IT 
and human resource management systems, and create and institutionalise a 
developmental organisational culture will perform better. Given that BPR is a resource-
intensive and innovative undertaking, public organisation managers’ continued support 
and their BPR knowledge and skill is critical for realising performance gains from BPR. 
 
2.4.4. The Environmental Determinism Perspective  
 
The fourth perspective on the sources and determinants of organisational performance is 
the environmental determinism perspective. In the context of public sector 
organisations, this relates to the influence that external forces beyond the control of the 
organisation’s management exert upon the organisation’s effectiveness. The nature of 
influence can be social (for example, demand for better public service by clients, 
citizens or the media), economic (for example, budgetary constraints and government 
demand for efficiency; that is, more output for a lesser input) and/or political (for 
example, conformance to legislation) (Andrews et al. 2005). Table 2.8 depicts a 
summary of the literature from the environmental determinism perspective.  
 
Andrews et al. (2005) found that the service performance of local authorities in the UK 
is significantly constrained by external factors. In particular, local councils with 
resource constraints to meet diverse service needs find it more difficult to perform well. 
Conversely, economically prosperous and larger-sized councils perform relatively 
better, suggesting the importance of economic and social factors for organisational 
effectiveness.  
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Table 2.8. Empirical Studies of Organisational Performance from an 
Environmental Determinism Perspective 
Reference Method IV DV Finding 
(Andrews 
et al. 
2005) 
Survey of 
English Local 
Authorities 
Political, social, 
economic and 
environmental 
factors 
Comprehensive 
performance 
assessment score 
of public services 
by the Audit 
Commission 
External constraints 
influence the 
performance of local 
authorities indirectly 
through their effect on 
service 
performance 
(Moynihan 
and 
Pandey 
2005) 
Survey of 274 
managers of 
83 primary 
health and 
human 
service 
agencies in 
the US 
Organisational 
culture, goal 
clarity, 
centralisation of 
decision making, 
HRM, support from 
the external 
environment, 
improvement in IT 
capacity and job 
satisfaction 
Effectiveness of 
organisation’s 
mission 
accomplishment 
(based on 
subjective 
assessment of the 
managers) 
Environmental factors 
such as support from 
elected officials, the 
influence of the public 
and the media, the 
influence of executive 
government and the 
availability of 
resources positively 
influences 
organisational 
performance  
(Pandey 
and 
Wright 
2006) 
Survey of 274 
managers 
working in 
state level 
primary 
human 
service 
agencies in 
the US 
Federal political 
hierarchies, state 
political 
hierarchies, 
legal/regulatory 
influences, 
organisational goal 
ambiguity, role 
ambiguity, 
centralisation, red 
tape and 
routinisation 
Organisational 
goal achievement 
and job 
performance of 
managers (based 
on subjective 
measures) 
State government 
interference in agency 
resource allocation 
and decision making 
influences agency 
performance through 
the various competing 
demands that leave 
organisation managers 
with goal and role 
ambiguity. This is 
detrimental to 
performance 
 
Pandey and Wright (2006) found that state government decisions regarding resources 
allocated to agencies and state government involvement in the decision-making 
processes of the agencies have important consequences for the performance of the 
agencies and their employees. In addition to causing organisational goal ambiguity, the 
nature of such influence also indirectly results in employee role ambiguity, which is 
detrimental to both organisational performance and individual manager’s job 
performance. Pandey and Wright’s (2006) findings suggest that not all external actors 
will have the same effect. While external actors with direct influence over 
organisational resources and decision making, such as state governments, may increase 
goal ambiguity, actors with remote and indirect influence, such as federal government, 
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citizens, businesses and the media, have no effect at all. This finding offers empirical 
evidence that, relative to private businesses, public sector organisations and their 
management face considerable influence from state governments over organisational 
resources and decision making. Further, Pandey and Wright’s (2006) study finds that 
lack of organisational goal clarity due to external influence is reflected in lack of 
individual employees’ goal clarity. Taken together, this lack of clarity negatively 
influences organisational performance. 
 
Moynihan and Pandey (2005) also argued that external influences arise from the 
organisational environment. For public organisations, this means interactions with 
political institutions and actors (elected officials, clients, the public and the media, 
funding constraints, political ideology, political competition and executive power and 
overseeing bodies on performance). Among these external environmental variables, 
only elected officials’ support, public and media influence and availability of sufficient 
resources from state governments was found to have a positive impact on effectiveness.  
 
Overall, the review of empirical studies on environmental determinism and 
organisational performance reveals that external forces beyond the control of the 
organisation exert considerable influence, in turn having a measurable effect on 
organisational effectiveness. The review identified that forces directly related to 
resource allocation decisions, such as state and federal governments and overseeing 
institutions, are key determinants of performance.  
 
This section reviewed empirical studies in the context of the public sector of the 
developed economies; it identified four dominant perspectives regarding the 
determinants of public sector organisation performance. The next section presents a 
review of the public organisation performance literature focusing only on developing 
economies. The aim is to identify the most dominant perspective applied and viable in 
that context. 
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2.5. Review of the Literature on Public Organisations Performance in 
Developing Economies  
 
This section presents a review of studies focusing only on public sector organisation 
performance in developing economies. The World Bank (2012) statistical report groups 
the economies of the world into either developed or developing economies. Developing 
economies are characterised by a lower human development index (measured based on 
a country’s performance in education, health and society purchasing power), a lower 
level of industrialisation, a lower average income per inhabitant and a higher rate of 
population growth. However, variations exist among developing economies; for 
example, some are low income, while others are middle income. Low-income 
economies are countries in which the gross national income (GNI) per capita is less than 
or equal to US$975, whereas middle-income economies are those with a GNI per capita 
of US$976–3,855 (World Bank 2011). Such contextual realities have implications for 
public organisation performance.  
 
Mimba, Helden and Tillema (2007) outline four unique characteristics of public 
organisations in developing economies: low public service delivery capacity, limited 
involvement of stakeholders, high level of corruption and high level of informality. Low 
public service delivery capacity, which results from a lack of the requisite human, 
technological and financial resources, contributes to a low performance outcome and 
bureaucratic inefficiency (that is, red tape). Limited involvement of stakeholders in 
planning and decision-making processes also negatively affects an organisation’s level 
of responsiveness, transparency and accountability to the citizen, businesses and 
overseeing authorities. Despite the existence of formal rules, the practices of public 
organisations in developing economies are often governed by informal rules (Mimba, 
Helden and Tillema 2007). This means that there is wide variation between formal 
regulation and practice. A lack of accountability and responsiveness and the presence of 
informal rules also create opportunities for high levels of corruption, which negatively 
affect public service delivery (Andrews and Shah 2005). Relative to countries with 
developed economies, Grindle (1997) noted that countries with developing economies 
have scarce financial and skilled human resources, and individual organisations tend not 
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to have the capacity to overcome this deficiency. A lack of money and appropriate 
personnel further contributes to organisational ineffectiveness.  
 
The unique characteristics of countries with developing economies as noted above, and 
the United Nation’s characterisation of developing economies, suggest that developing 
countries have some peculiarities of their own. In relation to evaluating public 
organisation performance within a developing economy, Andrews and Shah (2005) 
identified five important dimensions to consider. These are achievement of stated goals, 
budgetary performance, responsiveness, efficiency and accountability. These 
performance dimensions are subsumed under Boyne (2002).  
 
With regard to the determinants of public organisation performance, a review of the 
literature focusing on developing economies reveals the dominance of the RBV and 
leadership theoretical perspectives. Performance is evaluated at both the process 
efficiency and organisational effectiveness levels. Several of the studies used the survey 
method (see Table 2.9). 
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Table 2.9. Empirical Studies of Public Organisation Performance in Developing 
Economy 
Reference Method 
Dependent 
Variable 
Independent 
Variable 
Finding 
Implied 
Perspective 
(Al-
Yahya 
2008) 
Survey of 540 
employees from 7 
central government 
public sector 
organisations in 
Oman and 10 in 
Saudi Arabia 
Employee 
satisfaction, 
effectiveness of 
decision making, 
information and 
knowledge sharing 
and employee 
empowerment 
Competency 
(human 
resource) 
utilisation 
Competency 
utilisation 
positively 
influences 
work-related 
and 
organisational 
outcomes 
RBV 
(Al-
Yahya 
2009)  
Survey (390 
responses from 14 
central government 
public sector 
organisations in 
Saudi Arabia) 
Employee 
satisfaction, 
effectiveness of 
decision making, 
information and 
knowledge sharing 
and employee 
empowerment 
Competency and 
human capital 
utilisation, 
organisational 
culture and 
participation in 
decision making 
Competency 
utilisation and 
organisation 
culture have a 
positive 
influence on 
organisational 
outcomes 
RBV 
Grindle 
(1997) 
29 case studies from 
6 developing 
countries
2
 ( planning 
and budgeting 
mistry, agricultural 
extension service, 
and health care 
service 
organisations) 
Effectiveness, 
efficiency and 
sustainability 
Task, salary 
scale, client 
demand, shared 
mission and 
goal, and 
performance-
based system  
The top 
management’s 
competency 
and leadership 
style is 
associated with 
best 
performing 
organisations 
Leadership/ 
Environ-
mental 
determinism   
(Owusu 
2006) 
Survey (223 
responses from 9 
public sector 
organisations in 
Ghana at central 
government level) 
Subjective 
evaluation of 
organisational 
effectiveness  
Internal factors ( 
meritocratic 
recruitment, 
organisational 
mission) and 
external factors 
(incentive 
system, political 
interference) 
A significant 
positive 
correlation 
between 
organisations 
that 
institutionalise 
meritocratic 
recruitment and 
incentive 
systems and 
organisation 
effectiveness  
Leadership 
(Rauch 
and 
Evans 
2000) 
Case study of 
bureaucratic 
performance of 
public sector 
organisations at 
central government 
level in 35 
developing countries 
Bureaucratic quality, 
bureaucratic 
efficiency, red tape, 
impartiality and 
corruption 
competitive 
salaries, internal 
promotion and 
career stability 
and meritocratic 
recruitment 
Institutionalisat
ion of 
meritocratic 
recruitment is 
crucial for 
improved 
bureaucratic 
performance 
Leadership 
                                                 
2
 Bolivia, Central African Republic, Ghana, Morocco, Tanzania and Sri Lanka. 
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Table 2.9 shows that two of the four theoretical perspectives on public organisation 
performance already identified under Section 2.4 have also been applied in the 
developing economy context. These are the RBV and the leadership perspectives. The 
RBV perspective, as stated under Section 2.4.2, attributes variation in public sector 
organisation performance to accessing and utilising resources in general and valuable 
and rare ones in particular. Two studies in the developing economies context explored 
the relationship between the utilisation of competencies (knowledge, skill and the 
ability of human resources) and public sector organisation outcomes (Al-Yahya 2008, 
2009). Al-Yahya (2008) reported a strong and positive relationship between 
competency utilisation and organisational and work-related outcomes. Al-Yahya (2009) 
also found that competency utilisation and organisational culture positively influences 
organisational outcomes as measured in terms of employee satisfaction, effective 
decision making and information and knowledge sharing. Both findings suggest the 
importance of the effective utilisation of the knowledge, skills and ability of the human 
capital of an organisation to improve organisational effectiveness.  
 
In addition to the above empirical survey studies, Dzhumalieva and Helfert (2008) 
proposed a conceptual framework linking organisational knowledge and resources to 
business processes, which were in turn linked to overall organisational performance. 
Their framework was developed based on insights from RBV theory, to assess 
administrative processes in the implementation of e-Government in Bulgaria’s public 
sector. 
 
As discussed under Section 2.4.3, the leadership perspective attributes improved public 
sector organisation performance to the top management competency and leadership 
style when it carries out its function of planning, coordinating, executing and 
controlling the organisation’s resources and activities. The same theoretical perspective 
also has empirical support in the context of developing countries. Grindle (1997) 
reported that the competency (knowledge, skill and ability) of the top management to 
create and institutionalise shared values, commitment, expectations and behaviour 
norms is the critical determinant of public organisation performance. Such shared values 
and expectations relate to setting organisational goals and plans and institutionalising a 
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performance-oriented management system. Grindle (1997) also noted that the context 
under which public organisations in developing economy operate constrains their 
autonomy in financial and human resources practices: 
When organizations are part of developing country public sectors, their 
context further constrains their autonomy to set and apply performance 
standards. Civil service rules, procedures, and decisions in relation to 
financial matters and personnel practices are generally highly centralised, 
uniform, and rigid, limiting the extent to which public sector organizations 
can innovate or even motivate and discipline their employees (Grindle 
1997, 483).  
Grindle (1997) showed that public organisations with competent leadership that manage 
to introduce and institutionalise a management system and style achieve better 
performance than those that do not manage to do so. According to Grindle (1997), the 
management systems and styles associated with good performance include promoting 
employee participation in the decision-making process, ensuring employee commitment 
to the realisation of set goals and standards and creating a shared expectation regarding 
performance results and outcomes.    
 
Rauch and Evans (2000) also studied the effect of competitive salaries, internal 
promotion and career stability and meritocratic recruitment on the performance of 
public sector organisations in 35 developing countries. Their findings showed a strong 
and positive relationship between meritocratic recruitment and effectiveness, efficiency, 
red tape, impartiality and corruption. This suggests that top management’s competency 
and commitment to institutionalising meritocratic recruitment is critical for improved 
public sector organisation performance in developing countries. Similarly, Owusu’s 
(2006) study of nine public sector organisations in Ghana showed a strong and positive 
association between the institutionalisation of meritocratic recruitment and an incentive 
system and organisational effectiveness as perceptually measured by the respondents. 
This suggests public sector organisations in the developing economy should practice 
meritocratic principles of recruitment and offer performance-based incentives to achieve 
better organisational outcomes. This finding relates to the leadership perspective, as it is 
the responsibility of the top management to introduce and institutionalise recruitment of 
civil servants based on merit and to provide performance-based incentives. 
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In sum, a review of the literature on the sources and determinants of organisational 
performance of public sector organisations in developing countries revealed that the 
RBV and leadership perspectives are dominant. With regard to measures of 
organisational performance, the literature on public sector organisations in developing 
countries identified five common dimensions: goal achievement in non-financial 
measures (that is, effectiveness), budgetary performance, efficiency, responsiveness and 
accountability. These dimensions are subsets of those given by Boyne (2002).  
 
2.6. Summary 
 
The chapter sought to review the literature on public sector organisation performance to 
determine its dimensions and to identify the common perspectives regarding the sources 
and determinants of public sector organisation performance. The review revealed that 
public organisation performance is measured at both the business process level and at 
the organisational performance level. The latter is measured in terms of achievement of 
the planned outcomes; it is often measured using perceptual measures rather than 
objective measures. For the process level, achievement of intended outcomes and the 
ratio of resources used (input) to achieve those outcomes (output) serve as the typical 
measures.  
 
The review on the sources and determinants of public organisation performance in both 
a developed and developing economy context identified four dominant perspectives: the 
strategic content view, the RBV, the leadership view and environmental determinism. 
Considering the political circumstances and realities of the internal characteristics of 
public organisations in developing countries, strategic content seems to have limited 
relevance as a theoretical perspective to understand the impact of BPR on performance 
in that context. This is because public organisations in developing economies are not 
free to select their strategies from a wide range of available options. They are required 
to conform to laws and regulations adopted by the government.  
 
Conversely, the RBV, the leadership view and environmental determinism can offer 
important insights in studying BPR’s effect on performance. The RBV implies that 
public organisation resources for BPR should be considered in understanding how 
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public organisations can use BPR to improve their performance. The leadership 
perspective holds that public organisation managers’ knowledge, skills and commitment 
to BPR can influence the success of BPR projects and their potential to improve 
processes and overall performance. Environmental determinism suggests that the rules 
and regulations governing the public administration might inhibit the implementation of 
BPR projects and, thus, they must be considered in studying the effects of BPR. 
 
The next chapter will present a review of the BPR literature in general, as well as of the 
literature that focuses on public sector and public organisation performance in 
particular, to lay the foundation for the development of a conceptual framework for this 
research.  
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Chapter 3 Literature on BPR and Organisational 
Performance 
 
 
3.1. Introduction 
 
The previous chapter provided a review of the public sector literature on organisational 
performance and the various perspectives about its determinant factors. This chapter 
builds upon the previous chapter by reviewing empirical studies on BPR and 
organisational performance. It identifies the performance dimensions that prior studies 
have employed in evaluating BPR’s effect on performance, as well as the major 
theoretical perspectives underpinning those studies. The review is ordered such that 
mainstream BPR literature is reviewed first, followed by public sector BPR literature, 
and finally developing economy BPR literature.  
 
The chapter is organised into six sections including this introduction. Section 3.2 details 
the conception and evolution of BPR. Section 3.3 presents the literature review on how 
previous studies have operationalised BPR’s effect on performance. It also highlights 
the major perspectives regarding the relationship between BPR and organisational 
performance. Sections 3.4 and 3.5 present the literature review on BPR in public 
organisations and BPR in developing economies, respectively. Finally, Section 3.6 
provides a summary of the review, highlighting the implications for the current study.  
 
3.2. BPR: Conception and Evolution 
 
Business processes have been a focus of the information technology (IT) community 
since the 1960s, as IT has often been used to automate processes (Davenport 2008). 
Despite the development and deployment of sophisticated information systems and IT 
infrastructures to automate business processes, anticipated benefits have not been 
realised, due to what has largely been the simple automation of non-value adding and 
flawed processes (Davenport and Short 1990; Hammer 1990). This circumstance called 
for an improved business process management approach, with one response being the 
   
39 
 
 
rise of BPR, a process-based innovation (Davenport and Short 1990; Hammer 1990). 
The concept of BPR was first introduced in 1990 by Hammer’s (1990) article 
‘Reengineering Work: Don’t Automate, Obliterate’. At that time, BPR was taken as 
process-based innovation to result in dramatic improvement in performance through the 
radical redesign of the underlying business processes of organisations (Hammer 1990; 
Davenport and Short 1990). Hammer and Champy (1993) defined BPR as ‘the 
fundamental rethinking and radical redesign of business processes to achieve dramatic 
improvements in critical contemporary measures of performance such as cost, quality, 
service, and speed’. Likewise, Davenport (1993) defined BPR as the ‘radical redesign of 
broad, cross-functional business processes with the objective of order of magnitude 
performance gains, often with the aid of Information Technology’. Teng, Grover and 
Fiedler (1994) defined BPR as ‘the critical analysis and radical redesign of existing 
business processes to achieve breakthrough improvements in performance measures’.  
 
The above definitions share common concepts including those of business processes, 
radical redesign and dramatic improvements. As such, it is clear from the definitions 
that the primary target of BPR is business processes and that the goal is business 
process-based organisational innovation and transformation (Davenport 1993). These 
definitions also advance the view that organisations can be well managed and that 
performance can be dramatically improved through identifying strategic business 
processes, radically redesigning them and supporting them with technological and other 
organisational enablers (Davenport 1993; Hammer and Champy 1993). According to 
those original conceptualisations and understandings of BPR, there are six core 
concepts that comprise BPR and are essential to achieving dramatic improvement 
(Hammer and Champy 1993; Davenport and Stoddard 1994; Linden 1994). These are 
(a) fundamental rethinking, (b) radical redesign (clean slate), (c) business process 
orientation, (d) top-down (strategy led), (e) dramatic improvement and (f) IT 
enablement. See chapter one (section 1.1) for detail description of each of these six 
principles. 
 
Since its conception in the 1990s, BPR has been adopted by several firms rapidly and 
BPR discourses have grown exponentially (Wang 2008). However, in addition to the 
success stories, the BPR literature shows that several BPR projects have failed to 
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achieve the anticipated results, due primarily to difficulties meeting the demand of 
radical redesign that reengineering should begin with a ‘clean slate’ and challenge the 
status quo (Feller and Bentley 2001; Wang 2008). In response to cases of BPR project 
failures, researchers began to question and criticise the BPR principles. In particular, it 
was argued that the principles forgot the human element of a business, and that the clean 
slate approach was unrealistic (Feller and Bentley 2001; Wang 2008). The most 
frequent criticism against the BPR approach has been against its central focus on 
efficiency and technology, and disregard for the human dimension; that is, BPR is 
accused of dehumanising the workplace through increasing managerial and IT-based 
system control and serving as a tool for major workforce reduction (Feller and Bentley 
2001; Wang 2008). Davenport wrote: ‘The rock that reengineering has foundered on is 
simple: people. Reengineering treated the people inside companies as if they were just 
so many bits and bytes, interchangeable parts to be reengineered. But no one wants to 
“be reengineered”’ (Davenport 1995b, p. 70).  
 
The stories of failure, together with the resultant criticisms of BPR with respect to its 
clean slate approach and its treatment of the human element, led researchers and 
practitioners to stop using the BPR label and to devise new conceptualisations and 
labelling (Wang 2008). This generated three BPR-related conceptualisations: business 
process change (BPC) (Guha et al. 1997; Kettinger, Teng and Guha 1997; Grover and 
Kettinger 2000), business process transformation (BPT) (Grover and Markus 2008; 
Zwass 2008), business process management (BPM) (Alsaigh 2010; Hammer 2010; 
Rosemann and Brocke 2010). Assessment of these conceptualisations against the above 
six concepts distinguishes the original version of BPR from all of the others.  
 
For example, BPC is a more comprehensive business process management approach, 
which acknowledges a continuum of process improvement approaches from continuous 
improvement to radical redesign of processes to achieve dramatic process improvements 
(Guha et al. 1997; Kettinger, Teng and Guha 1997). Due to its major focus on the social 
aspect of the change process, BPC also advocates both bottom-up and top-down 
approaches and pays more attention to organisational and change management aspects 
such as strategy, structure, people and culture issues, rather than to the enabling 
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technology (Guha et al. 1997; Grover and Kettinger 2000). Guha et al. (1997, p. 121) 
defined BPC as an: 
organizational initiative to design business processes to achieve significant 
(breakthrough) improvement in performance (e.g., quality, responsiveness, 
cost, flexibility, satisfaction, shareholder value, and other critical process 
measures) through changes in the relationships between management, 
information, technology, organizational structure, and people. These 
initiatives may range in scope from process improvement to radical new 
process designs that are contingent upon the degree of change undertaken 
in each organizational subsystem and their interactions. 
 
The second BPR-related conceptualisation, BPT, focuses on business process maturity 
through a deeper transformation of existing business processes (by a process of 
standardisation, formalisation and digitisation) (Grover and Markus 2008; Zwass 2008). 
Different from the traditional reasons for BPR project initiation (internal efficiency and 
effectiveness), the impetus factor for contemporary BPR is further need for deeper 
transformation of existing business processes. This is typically as the result of inter-
organisational integration and cooperation for exchanging information and knowledge 
(Zwass 2008), developments in e-business (B2B), developments in e-Government, and 
implementation of enterpirse resource planning (ERP) and knowledge-based systems 
(Wang 2008; Alsaigh 2010). Grover and Markus (2008) argue that processes and their 
transformations are more important now than in the past because they are the essence of 
how work is done. Moreover, they become layered and changed with newer and richer 
concepts as the result of developments in the technology (ERP systems, e-business and 
e-Government) and business environments (outsourcing and inter-organisational 
collaboration). Similarly, Zwass (2008) argues that business process transformation 
determines the development and performance of contemporary organisations since 
much organisational functioning can be seen as systems of business processes. 
 
According to Zwass (2008), two trends emerge from the transformation of organisations 
along business process lines. The first is standardisation and, in effect, the digitisation 
of processes, resulting in commodity processes. The second trend is the nourishing of 
organisational knowledge and innovation through the exploration of process 
transformation approaches and methods in parallel to the exploitation of standardised 
routines in a search for more efficiency. Davenport (2010) also stated that the 
knowledge economy requires transforming knowledge processes through digitisation, 
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distribution and their application. As such, BPT relates more to achieving a higher level 
of process maturity in existing processes, with the explicit intent of process 
improvement through the application of IT; it does not acknowledge the clean slate and 
radical redesign principles of the original version of BPR.   
 
BPM, which is the third conceptualisation, is also a process-based management 
approach that strives for achieving business effectiveness and efficiency through 
process innovation, flexibility and integration with technology, using business process 
modelling and automation tools, techniques and methods, such as workflow automation 
packages and mathematical process simulation models (Alsaigh 2010; Rosemann and 
Brocke 2010). As such, the major thrust is the realisation of continuous process 
improvement and the business process maturity of existing processes through 
standardisation and formalisation. Unlike BPR, BPM is performed in a less radical way 
(no clean slate or fundamental rethinking) and it advocates both bottom-up and top-
down approach. Further, BPM aims for achieving small, ongoing process improvements 
and, rather than targeting holistic large-scale end-to-end processes, its focus is on 
manageable, smaller changes to selected processes (Alsaigh 2010). The six factors 
identified in the literature as constituting the BPM approach include strategic alignment, 
governance, BPM methods, IT, people and culture (Rosemann and Brocke 2010). 
Hammer (2010) also described process analysis, process metrics, process performers, 
process infrastructure and process owners as key enablers of BPM.    
 
Despite criticism against the original version of BPR and the above evolution of the 
BPR concept towards a more comprehensive process management style encompassing 
process improvement approaches ranging from continuous improvement to radical 
transformation, the above-listed six principles of the original version of BPR remain 
valid (Feller and Bentley 2001; Wang 2008). Moreover, these principles continue to 
prove themselves as powerful transformative ideas into the present (Alsaigh 2010; 
Harmon 2010) and BPR is still one of the top five management concerns for IT 
executives globally (Luftman and Ben-Zvi 2010; Luftman and Zadeh 2011). The 
reengineering principles and techniques have also attracted and influenced public sector 
policy makers. In an effort to meet the demands for efficient, transparent, accountable 
and quality public service delivery by citizens and business, governments both in the 
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developed and developing economies are reforming their public sectors (Reyes 1998). 
BPR has become an accepted reform tool in the reform efforts of public sector 
organisations of both developed (Reyes 1998) and developing economies (Reyes 1998; 
Debela and Hagos 2011). BPR is also used as a tool for public sector process rebuilding 
(Andersen 2006). The quest for realising more efficient, transparent and accountable 
public services for citizens and businesses through transforming government operations, 
processes and structures has also made BPR highly relevant in relation to e-Government 
implementation (Ongaro 2004; Scholl 2005; Groznik, Kovacic and Trkman 2008; 
Weerakkody, Janssen and Dwivedi 2011). For example, Weerakkody, Janssen and 
Dwivedi (2011) and Groznik, Kovacic and Trkman (2008) state that transformational e-
Government cannot succeed without the radical redesign of intra-organisational and 
inter-organisational administrative and service processes using BPR. 
 
The following sections of this chapter review the literature on BPR and orgnaisational 
performance in the context of private sector BPR (see Section 3.3), public sector BPR in 
the developed economy (see Section 3.4) and public sector BPR in the developing 
economy (see Section 3.5). 
 
3.3. Review of Literature on BPR and Organisational Performance 
 
Analysis of the literature on BPR and organisational performance identified that prior 
studies have used three major constructs in defining performance: BPR output, BPR 
outcome and BPR impact (see Table 3.1). BPR output refers to the success and failure 
of the BPR project as measured in terms of achieving the intended goal of the BPR 
project; that is, changes made to the organisational and technological systems (Huizing, 
Koster and Bouman 1997). BPR outcome refers to process level improvement such as 
the reduction in cycle time, reduction in cost, improvement in service quality, 
improvement in process/service flexibility and the improvements in coordination 
processes achieved as the result of the changes made to the technological and 
organisational systems as part of BPR (Grover et al. 1998; Albadvi, Keramati and 
Razmi 2007; Ahadi 2004). BPR impact refers to the overall organisational performance 
effect of the BPR as viewed by internal and external stakeholders and as measured using 
non-financial as well as financial measures (Guimaraes and Bond 1996; Škerlavaj,  
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Table 3.1. Constructs used to Measure BPR Organisational Value 
Author and year Type of 
measure
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Ahadi 2004 S             
Ahmad et al. 2007 S             
Albadvi et al. 2007 S&O             
Devaraj and Kohli 2000 O             
do Carmo Caccia-Bava et al. 2005 S             
Grover et al. 1995, 1998 S             
Guha et al. 1997 S&O             
Guimaraes and Bond 1996 S             
Hall et al. 1993 S&O             
Herzog, Tonchia & Polajnar 2009 S             
Huizing et al. 1997 S             
Khong and Richardson 2003 S             
Kohli and Hoadley 2006 S&O             
Maull et al. 2003 S             
McCormack 2001 S             
Mengesha & Common 2007 S             
Mitchell and Zmud 1995 S&O             
Ozcelik 2010 O-S             
Ranganathan & Dhaliwal 2001 S             
Škerlavaj et al. 2007 S             
Skrinjar et al. 2008 S             
Sung and Gibson 1998 S&O             
Terziovski, Fitzpatrick and 
O’Neill 2003 
S             
Tikkanen and Pölönen 1996 S             
Willcocks 2002 S             
Weerakkody, Janssen & Dwivedi 
2011 
S             
(S&O=subjective and objective; S=subjective; O=objective; O-S=Objective but secondary data)  
                                                 
3
 S&O=subjective and objective; S=subjective; O=objective; O-S=objective but secondary data 
4
 Division of the dependent variable into business process performance and organisational performance is 
made by the researcher for the purpose of presentation. The different studies reviewed do not make such a 
distinction, apart from mentioning the indicators used (a few try to classify into operational and 
organisational performance). 
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Indihar-Štemberger, Škrinjar, and Dimovski 2007; Skrinjar, Bosilj-Vuksic and Indihar-
Stemberger 2008).  
 
In terms of data source to measure performance, while some of the studies use objective 
measures such as return on assets (ROA), return on investment (ROI), return on equity 
(ROE), revenue per day, overall cost, profitability and value added per employee 
(Devaraj and Kohli 2000; Ozcelik 2010), others rely on subjective/perceptual measures 
of project success rate and percentage reduction in processing time, work steps and 
processing cost (Grover et al. 1995, Grover et al. 1998, Ahadi 2004).  
 
Researchers who follow the process approach of BPR organisation value hold that 
BPR’s effect on performance should be assessed based on the intermediate process 
assets it has created; that is, the BPR outputs and the impact these have had on 
performance at the process level and overall organisational level (Kohli and Hoadley 
2006). The process assets can include operational and management processes that have 
been automated, made informational and/or transformed by the BPR implementation. 
Such intermediate assets have an impact on reductions in operational costs and process 
time, and increases in quality of service and flexibility/adaptability to changed 
situations, which in turn have a measurable and clear impact on overall organisational 
performance. As such, the process approach (process perspective) treats business 
process and organisation performance constructs as separate but related outcome 
variables. 
 
Looking at the empirical literature on how previous studies have drawn the antecedent 
factors that influence the organisational performance effect of BPR, five major 
perspectives can be identified: BPR resource, BPR depth and breadth, business process, 
BPR implementation problems and BPR strategy alignment. Table 3.2 provides a 
summary of the arguments and seminal references for each of these perspectives. The 
ensuing sections will discuss the literature under each. 
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Table 3.2. Determinant Factors of BPR Organisational Value 
Perspective Argument Seminal Reference 
BPR resource Size and type of technological, human 
and financial resources deployed 
positively influences BPR’s effect on 
organisation performance 
Willcocks 2002; Devaraj and 
Kohli 2000; Grover et al. 1998; 
Albadvi et al. 2007; Ahmad et 
al. 2007; Sung and Gibson 1998; 
Khong and Richardson 2003 
BPR depth and 
breadth 
The deeper and broader the BPR’s 
level of change, the better its 
organisational performance impact 
Hall et al. 1993; Huizing et al. 
1997; Ozcelik 2010; Tikkanen 
and Pölönen 1996 
Business process  Process level success leads to higher 
organisational impact 
Kohli and Hoadley 2006; Guha 
et al. 1997; McCormack 2001; 
Skrinjar et al. 2008 
BPR 
implementation 
problems 
The fewer implementation problems 
experienced, the better is the BPR 
project output 
Grover et al. 1995; Ranganathan 
and Dhaliwal 2001; Guimaraes 
and Bond 1996 
BPR-strategic 
alignment 
perspective 
A strategy-led BPR project is more 
effective than other types of BPR 
initiatives 
Mitchell and Zmud 1995; Maull 
et al. 2003; Terziovski, 
Fitzpatrick and O’Neill 2003; 
Herzog, Tonchia and Polajnar 
2009 
 
3.3.1. The BPR Resource Perspective  
 
The BPR resource perspective ascribes BPR’s effect on performance to the type and 
size of the financial (Devaraj and Kohli 2000; Willcocks 2002), technological (Devaraj 
and Kohli 2000; Grover et al. 1998; Willcocks 2002; Albadvi, Keramati and Razmi 
2007), and human (do Carmo Caccia-Bava, Guimaraes and Guimaraes 2005) resources 
deployed for the BPR project (see Table 3.3).  
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Table 3.3. BPR Resources and Organisational Performance 
Ref. 
Method and data 
source 
Theory 
Independent 
variable 
Dependent 
variable 
Main finding 
(Ahadi 
2004) 
Survey of 72 
companies in 
automotive and 
electronics industry 
in Iran 
BPR critical 
success 
factors 
Resources 
management 
commitment, 
change 
management, 
centralisation, 
formalisation of 
procedures 
Outcome 
measures 
Resource, top management 
support, change 
management, and 
centralisation of decision 
making and formalisation of 
procedures have positive 
associations with BPR 
success 
(Ahmad 
et al. 
2007) 
Case study of three 
private higher 
education 
institutions in 
Malaysia 
BPR critical 
success 
factors 
IT/IS, BPR project 
management, 
financial resource, 
change 
management, 
satisfactory reward, 
quality of the BPR 
team 
Output Deployment of adequate 
resources and BPR teams 
with knowledge and skill on 
IT/IS, change management 
and project management 
contributes to BPR project 
success 
(Albadvi 
et al. 
2007) 
Survey of 200 
managers of car 
manufacturing 
firms in Iran 
IT and BPR 
literature 
Type of IT 
expenditure, extent 
of IT use in 
business processes 
and extent of 
change in 
organisational 
infrastructure 
Outcome and 
impact 
measures  
The type of IT diffused and 
the extent of business 
process change have a 
strong and positive effect on 
perceived organisational 
performance 
(Devaraj 
and Kohli 
2000) 
Case study of 8 
hospitals in US 
(longitudinal) 
BPR 
literature 
Size and type of 
BPR expenditure 
Impact 
measures 
Combined effect of process 
change and IT investment 
has strong and positive 
effect on performance 
(do 
Carmo 
Caccia-
Bava, 
Guimarae
s and 
Guimarae
s 2005) 
Survey of 192 
hospital 
administrators in 
US 
BPR critical 
success 
factors 
Cross-functional 
knowledge, process 
expertise, BPR 
project 
management, IT 
support, leadership 
commitment and 
support 
Outcome 
measures 
The knowledge and skill of 
the BPR team about 
functional processes of the 
hospital and on BPR project 
management is strongly 
associated with quality of 
service improvement, 
productivity and 
empowerment 
(Grover et 
al. 1998) 
Survey of 313 IS 
executives in US 
IT and BPR 
literature 
Type of IT 
investment and 
extent of utilisation 
in the business 
process 
Output and 
outcome 
measures 
IT diffusion accompanied 
by a process redesign has a 
strong & positive effect on 
productivity 
(Khong 
and 
Richardso
n 2003) 
Survey of 103 
respondents from 
20 Malaysian 
banks 
BPR 
literature 
Change 
management, BPR 
project 
management, IT 
infrastructure 
 
Outcome, 
impact 
Change management, BPR 
project management and IT 
infrastructure have a 
positive relationship with 
customer service 
performance and business 
performance 
(Sung and 
Gibson 
1998) 
Survey of 162 
Korean 
corporations 
BPR 
literature 
Leadership, 
organisational, 
methodological & 
technological 
factors 
Impact strong & positive 
relationship between 
leadership &competent BPR 
team factors and corporate 
performance 
(Willcock
s 2002) 
Survey of 168 
medium and large 
organisations in 
UK 
BPR 
literature 
Size and types of 
BPR expenditure 
Output, 
outcome, and 
impact 
measures 
Huge investment in IT 
achieved significant gains in 
performance  
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As Table 3.3 shows, several of the reviewed studies employed a survey method and 
were conducted in a developed economy context, with the exception of the studies of 
Albadvi, Keramati and Razmi (2007), Ahmad, Francis and Zairi (2007) and Ahadi 
(2004), which were undertaken in Iran. As typical independent variables, most use the 
size and type of BPR investments in staff retraining, organisational restructuring, 
process redesign and BPR-associated IT/IS investments. The exception is in the study 
by  do Carmo Caccia-Bava, Guimaraes and Guimaraes (2005), which considered the 
functional and BPR project management knowledge and skill of the BPR team, and the 
top management’s commitment and support as important measurement indicators, 
alongside investment in IT. As their dependent variables, the studies reviewed in this 
section used the three performance dimensions of BPR output, BPR outcome and BPR 
impact (see Table 3.1). In terms of theory, most were based on a review of the BPR and 
IT literature and BPR critical success factors.  
 
A synthesis of the findings of the above studies show that performance and deployment 
of resources for the BPR project have a positive relationship. Ahadi (2004), Ahmad, 
Francis and Zairi (2007) and Willcocks (2002) noted that BPR demands intensive 
financial resources for BPR-associated IT investment, staff retraining, organisational 
restructuring and BPR consultants. Lack of the requisite financial resource for meeting 
these demands causes BPR failure. In addition to financial readiness, another identified 
factor essential to success is the deployment of BPR personnel and leaders who have 
cross-functional knowledge, expertise on the processes to be redesigned and 
competency in managing a BPR project (Sung and Gibson 1998; do Carmo Caccia-
Bava, Guimaraes and Guimaraes 2005). Khong and Richardson (2003) also indicated 
that the knowledge and skill of the BPR team on change management, BPR project 
management and IT infrastructure resources has a strong positive correlation with 
customer service performance, which in turn has a positive effect on business 
performance. In relation to the technological resources necessary for the BPR, the 
review also reveals that the type of IT investment and its extent of utilisation in the 
reengineered business process is more important than the size of the investment per se 
(Grover et al. 1998; Devaraj and Kohli 2000; Willcocks 2002; Albadvi, Keramati and 
Razmi 2007). Size of IT investment, although crucial, can camouflage inefficiencies or 
wrong spending (Willcocks 2002).  
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3.3.2. BPR Depth and Breadth 
 
The BPR depth and breadth perspective attributes performance gains from BPR to the 
depth and breadth of the BPR implementation (see Table 3.4). Researchers who pursue 
this view argue that organisations that implement BPR with sufficient depth and breadth 
achieve a successful BPR outcome in terms of improvements and impact (Hall, 
Rossenthal and Wade 1993; Huizing, Koster and Bouman 1997; Ozcelik 2010). The 
breadth of a BPR project is measured in terms of how narrow or broad the process 
reengineering project is. A project is broad when the BPR project covers all (or several) 
of the core business processes of a given organisation. Conversely, it is narrow if it is 
limited to a single function of the organisation. The depth of a BPR project is measured 
in terms of the extent of the changes made to six depth levers; these are: IT/IS, 
organisational structure, roles and responsibilities, skills, performance measurement and 
incentives, and shared values. These six depth levers need to be simultaneously changed 
as part of successful BPR.  
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Table 3.4. BPR Depth and Breadth, and Performance 
Ref. 
Method and data 
source 
Theory 
Independent 
variable 
Dependent 
variable 
Main finding 
(Hall et 
al. 1993)  
 
Case study of 20 
BPR projects in 
US and Europe 
BPR 
literature 
Depth and 
breadth of 
change  
Impact Depth and breadth 
were critical factors 
for translating 
process level 
outcome into overall 
organisational level 
impact 
(Huizing 
et al. 
1997) 
Survey of 33 
private businesses 
in Netherlands 
Fit 
theory 
Depth and 
breadth of 
change  
Output Organisations that 
implemented BPR 
with sufficient depth 
and breadth were 
successful (that is, 
they achieved a 
result that fit with 
their ambition) 
(Ozcelik 
2010) 
93 private firms 
in US (survey 
based on 
secondary data) 
BPR 
literature 
Breadth  Impact Functionally focused 
BPR (narrow) 
projects are 
associated more 
positively with 
organisational 
performance than are 
those projects with a 
cross-functional 
scope (broader) 
(Tikkanen 
and 
Pölönen 
1996) 
Empirical case 
study of 21 
organisations 
(seven public and 
the rest private) 
 
BPR 
literature 
Depth and 
breadth 
Output Successful 
organisations exhibit 
a broader scope of 
change and a deeper 
focus of change 
 
As Table 3.4 depicts, Hall, Rossenthal and Wade (1993) and Huizing, Koster and 
Bouman (1997) investigated the effect of BPR depth and BPR breadth on performance. 
While Hall, Rossenthal and Wade (1993) measured performance using overall cost 
reduction at the organisational level, Huizing, Koster and Bouman (1997) measured 
performance based on perceived intended and achieved BPR project success. Both 
found that organisations that managed to implement BPR with sufficient depth and 
breadth gained better performance than did those that implemented with less depth and 
narrower breadth. Similarly, Tikkanen and Pölönen (1996) indicated that the more 
comprehensive the completed projects were in terms of their breadth—that is, the more 
processes that were redesigned at the same time—the better the overall results. In 
contrast to the above findings, Ozcelik (2010), who measured performance based on 
   
51 
 
 
financial measures (ROI, ROE and employee productivity; that is, sales/employees), 
reported that functionally focused BPR projects (with narrower breadth) achieved more 
performance gains than did cross-functional BPR projects (broader breadth). With the 
exception of Huizing, Koster and Bouman (1997), who modelled their study on fit-
theory (that is, the fit between the ambition of the organisation and the extent of the 
BPR project’s depth and breadth), others based their studies on reviews of the BPR 
literature. In terms of method, Hall, Rossenthal and Wade (1993) used multiple case 
studies, and others used survey methods. The exception was Ozcelik (2010), whose 
study was based on secondary data. 
 
The review findings regarding BPR depth and breadth and performance imply that for 
an organisation to realise dramatic gains in performance, it should primarily aim at the 
reengineering of complete business areas with several core processes, or transform the 
entire organisation at the same time and with sufficient depth. 
 
3.3.3. Business Process Orientation Perspective  
 
The Business Process perspective emphasises the relationship between the extent of 
business process improvement and organisational performance. It argues that the 
achievement of higher degrees of business process orientation and higher performance 
at the business process level lead to higher overall organisational performance impact 
(Guha et al. 1997; McCormack 2001; Kohli and Hoadley 2006; Skrinjar, Bosilj-Vuksic 
and Indihar-Stemberger 2008). Table 3.5 provides a summary of the studies that pursue 
the process perspective. 
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Table 3.5. Process Perspective and Performance 
Ref 
Method and 
data source 
Theory 
Independent 
variable 
Dependent 
variable 
Main finding 
(Guha et al. 
1997) 
Case study of 3 
organisations in 
US 
Organisation 
change 
theory 
Change 
managemen, 
process 
measurement  
Output, 
outcome 
Organisations that 
manage to radically 
change both their 
process measurement 
and management 
system and their 
organisational shared 
values and beliefs 
achieve better 
outcomes  
(Kohli and 
Hoadley 
2006) 
Case study of 3 
private 
business 
organisations in 
US 
Business 
process 
Process 
outcome 
achieved from 
the BPR 
Impact  Organisations that 
create intermediate 
process assets achieve 
better process 
outcomes, which in 
turn result in better 
overall performance 
(McCormack 
2001) 
Survey of 500 
manufacturing 
companies in 
US and Europe 
  
Business 
process 
Process 
outcome of the 
BPR 
Impact There is a strong and 
positive relationship 
between business 
process level outcome 
and overall firm 
performance 
(Skrinjar et al. 
2008) 
Survey of 405 
firms in 
Slovenia and 
Croatia 
Business 
process 
Process 
outcome of the 
BPR 
Impact There is a strong and 
positive relationship 
between business 
process level outcome 
and overall firm 
performance 
 
All the above studies use the business process theory. A synthesis of their findings 
shows that organisations that achieved more process orientation as the result of the BPR 
(that is, that created intermediate process assets such as informational, automated and 
transformed processes and that were practicing process measurement and process based-
management systems) achieved better business process level improvement, which was 
in turn positively associated with overall firm performance. While Kohli and Hoadley 
(2006) and Guha et al. (1997) used a case study method, McCormack (2001) and 
Skrinjar, Bosilj-Vuksic and Indihar-Stemberger (2008) used a survey method. 
Regarding the specific measures for their independent variables, Kohli and Hoadley 
considered process level improvements resulting from intermediate process level 
outputs, such as processes made informational, automated processes and transformed 
service processes gained from the BPR. McCormack (2001) and Skrinjar, Bosilj-Vuksic 
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and Indihar-Stemberger (2008) measured the extent of business process-based job 
change, process measurement and process-based management practices and the business 
process level improvements resulting from the BPR. Guha et al. (1997) also considered 
process measurement and management practices, such as process metrics, process 
monitoring and evaluation, and process improvement. With respect to the specific 
measures for their dependent variables, while McCormack (2001) used subjective 
measures only, others used both objective financial and subjective non-financial 
measures. 
 
3.3.4. BPR Implementation Problems Perspective  
 
Although the promises of BPR implementation seem impressive, the potential 
implementation problems are numerous and varied. The BPR implementation problems 
perspective emphasises the negative relationship that exists between implementation 
problem factors and BPR project success and focus on the importance of BPR project 
planning and management to prevent or minimise the severity of implementation 
problems. Table 3.6 summarises the studies reviewed that took this perspective. 
 
Table 3.6. BPR Implementation Problems and Performance 
Ref 
Method and 
data source 
Theory 
Independent 
variable 
Dependent 
variable 
Main finding 
(Grover et al. 
1995) 
Survey of 
105 firms 
that 
implement 
BPR 
Based on 
BPR and 
innovation 
literature 
review 
Implementation 
problem factors 
BPR output 
and outcome 
Significant negative 
correlation between 
implementation 
problems and BPR 
project success 
(Guimaraes 
and Bond 
1996)  
Survey of 
135 US 
private firms 
BPR 
literature 
Implementation 
problem factors 
BPR outcome 
and impact 
Inverse relationship of 
extent of 
implementation 
problems with derived 
benefits and 
organisational 
performance 
 
(Ranganatha
n and 
Dhaliwal 
2001) 
Survey of 
126 firms in 
Singapore 
BPR 
literature 
Implementation 
problem factors 
BPR output Significant negative 
relationship between 
implementation 
problem factors and 
BPR project success 
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A synthesis of the above studies showed that all were based principally on reviews of 
the BPR literature; that is, they used no guiding theory. The exception is the study by 
Guimaraes and Bond (1996), which involved hypothesis testing. The others were 
mainly descriptive surveys. All of the studies reported that the extent of implementation 
problems experienced negatively correlates with BPR project success and overall 
organisational impact. However, differences can be found among the findings regarding 
which implementation problems are the most severe and have the greatest impact on 
BPR project success. For example, Grover et al. (1995) identified problems of change 
management, technological competence and BPR project management as the most 
severs in order of importance. The study measured BPR project success based on the 
perceptions of top management about the extent of BPR achievement in relation to 
plan/goal (that is, ratio of achieved/planned objective measures for cost reduction, cycle 
time reduction, customer satisfaction increment, productivity increment and defects 
reduction). 
 
Conversely, Guimaraes and Bond (1996) found the following to be the most important 
problems of BPR implementation: (1) complexity of the BPR from trying to change 
everything at once, relative to the capacity and preparation of the organisation, (2) 
communication barriers between functional-units (including the top management and IT 
people), (3) difficulty of linking the IT strategy with the business/BPR strategy, (4) top 
management’s reluctance to commit the necessary resources for the BPR, (5) 
disruptions to normal operations while (and immediately post) implementing BPR and 
(6) the resignation of key personnel (due to the discomfort created by the BPR). 
Guimaraes and Bond (1996) measure organisational performance based on process and 
organisation level; that is, in terms of sales growth rate, market share, operating profit, 
rate of profits to sales, cash flow from operations, ROI, new product development, new 
market development, research development activities, cost reduction programs, 
personnel development and political/public affairs. 
 
Meanwhile, Ranganathan and Dhaliwal (2001) reported a different set of problems as 
the most important: the lack of adequate human and financial resources, the lack of 
adequate IT capabilities or expertise within the organisation and the lack of a champion 
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for the BPR efforts. They measured the dependent variable based on the subjective 
measure of BPR project success (BPR output). 
 
3.3.5. BPR-Strategic Alignment Perspective 
 
The strategic fit perspective argues that BPR outcome and impact are dependent on the 
extent of the strategic fit between the BPR program, the organisational strategy and the 
organisational IT/IS strategy (Mitchell and Zmud 1995; Maull, Tranfield and Maull 
2003; Terziovski, Fitzpatrick and O’Neill 2003; Herzog, Tonchia and Polajnar 2009) 
(see Table 3.7).  
 
Table 3.7. BPR-Strategic Alignment and Organisational Performance 
Ref 
Method and 
data source 
Theory 
Independent 
variable 
Dependent 
variable 
Main finding 
Herzog, 
Tonchia 
and 
Polajnar 
2009 
 
Survey of 73 
Slovenian 
companies 
BPR 
literature 
Strategy, 
benchmarking, 
performance 
measurement 
Output (BPR 
success) 
Strategic alignment and 
performance 
measurement have a 
strong and positive 
relationship with BPR 
success 
Maull et 
al. 2003 
Survey of 33 
organisations 
BPR 
literature 
Strategic BPR, 
process- 
focused BPR, 
cost-focused 
BPR 
Output 
(perceptual 
process 
maturity 
outcome 
measures) 
Organisations that 
implement strategic BPR 
are more effective than 
those that undertake 
process-focus and cost-
focus BPR  
Mitchell 
and Zmud 
1995 
Case study of 
43 BPR 
projects  
BPR 
literature 
BPR strategy, 
IT strategy 
Outcome 
and impact 
Successful BPR projects 
are those that pursue 
deliberate proactive BPR 
strategy with a reactive IT 
strategy  
Teriziovki 
et al. 2003 
Survey of 
156 
Australian 
companies 
BPR 
literature 
Strategic 
alignment, use 
of IT, and 
customer 
focused 
processes 
Impact and 
outcome 
measures 
Proactive implementation 
of BPR as part of 
organisation’s business 
strategy, coupled with a 
focus on core customer 
business processes 
determine BPR success 
 
BPR success starts in the project conceptualisation phase; that is, when the strategic 
need is recognised (Mitchell and Zmud 1995). The strategic orientation adopted 
(proactive or reactive) creates a need for the organisation, the fulfilment of which is 
contingent upon resource availability and deployment patterns; that is, the capabilities 
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of the organisation (Mitchell and Zmud 1995). Under normal circumstances, BPR is a 
deliberate strategic decision to change radically the business’s processes and its 
organisational and technological enablers, to achieve significant performance gains. 
Such a strategic move creates business process-based information needs, with fulfilment 
conditional upon the capabilities of the IT infrastructure. Whenever the BPR is a result 
of a deliberate proactive or reactive strategy, and whenever the BPR strategy is well 
coordinated with the overall organisation strategy, the BPR can result in dramatic 
performance gains (Mitchell and Zmud 1995). Unfortunately, the above does not 
happen often and many BPR initiatives experience failure due to mismatch between 
business process information needs and corresponding IT capabilities (Mitchell and 
Zmud 1995).  
 
Mitchell and Zmud (1995) undertook a study based on a case study of 43 BPR projects 
to understand the performance effect of various BPR and IT infrastructure strategy 
combinations. The study operationalised both BPR strategy and IT strategy using the 
three types of strategic postures: proactive, reactive and imposed. While the proactive 
BPR strategy refers to a deliberate strategy that anticipates industry trends and installs 
an innovative process for competitive advantage, the proactive IT strategy refers to a 
deliberate strategy formulated to take into account both present and future BPR needs. 
Conversely, the reactive BPR strategy refers to a deliberate strategy that the 
organisation chooses to adopt a known process developed elsewhere, and the reactive IT 
strategy refers to the deliberate strategy of organisations choosing to wait to change IT 
until the information resource needs of the BPR are known. Imposed strategy refers to 
an emergent (not planned for in advance) BPR/IT strategy adopted based on the context. 
The result of Mitchell and Zmud’s (1995) study indicated the relative high performance 
effect of the deliberate proactive BPR/deliberate proactive IT strategy, deliberate 
proactive BPR/deliberate reactive IT strategy and deliberate reactive BPR/deliberate 
reactive IT strategy combinations.  
 
The BPR literature emphasises the importance of aligning the BPR program with the 
overall organisational strategy. Some studies have investigated the performance effect 
of strategically driven BPR (Maull, Tranfield and Maull 2003; Teriziovksi et al. 2003; 
Herzog, Tonchia and Polajnar 2009). Based on a survey of 33 organisations in UK, 
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Maull, Tranfield and Maull (2003) found that comparatively mature BPR 
implementations (as measured in terms of process maturity) employed a strategic focus 
followed by a process-focused BPR. Cost-focused BPR programs (that is, those aiming 
at headcount reduction) were deemed the least mature of all three categories assessed in 
the research. Maull, Tranfield and Maull’s (2003) research findings suggest that 
organisations should undertake strategy-focused and process-focused BPR to achieve 
dramatic improvements across all strategic measures of performance. Based on a survey 
of 156 Australian companies that had undertaken BPR, Teriziovksi et al. (2003) also 
found a strong and positive relationship between proactively implementing BPR as part 
of the overall business strategy and organisational performance. Similarly, based on a 
survey of 73 Slovenian companies, Herzog, Tonchia and Polajnar (2009) reported that 
strategic alignment and process measurement have a strong and positive relationship 
with BPR project success. In their survey of the critical success factors for BPR, Al-
Mashari and Zairi (1999) also pointed out the importance of strategy-led BPR, well 
aligned with the overall organisational strategy. 
 
3.3.6. Implications  
 
The findings of the literature review on BPR and organisational performance have the 
following three major implications for the current study. Firstly, the review revealed 
that prior studies on BPR and organisational performance have used three major 
performance-defining constructs: BPR output, BPR outcome and BPR impact; these are 
also relevant for the current study. Few studies investigated the BPR output, outcome 
and impact in an integrated framework. The outcome and impact dimensions of 
performance are consistent with findings on public sector organisation performance, as 
presented in Chapter 2. Considering the focus of BPR output is on the extent of changes 
that result from the BPR project, this dimension represents BPR depth and breadth. It 
evaluates the change resulting from the BPR against the six levers of change and their 
organisational scope (breadth). 
 
Secondly, the review identified five perspectives regarding the determining factors for 
the organisational performance effect of BPR: BPR resource, BPR depth and breadth, 
business process, BPR implementation problems and BPR-strategy alignment. All are 
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relevant for the current study, and the BPR resource perspective is consistent with the 
RBV perspective as identified in Chapter 2 (see Section 2.4) as one of the sources and 
causes of public organisation performance. The fact that the RBV perspective is a 
common element both in public sector organisation performance and in the relationship 
between BPR and organisational performance strengthens the relevance of the RBV as 
informing and guiding this study together with the other perspectives.  
 
Thirdly, the theoretical and empirical evaluation of the reviewed articles under this 
section revealed that most were based on reviews of the BPR literature and, as such, that 
they lacked underpinning theory to inform and guide the research. Further, the existing 
literature had not put forth any well-validated models or measurement instruments for 
use by future researchers (Herzog, Polajnar and Tonchia 2007; Herzog, Tonchia and 
Polajnar 2009). A need was also identified for additional empirical evidence on the 
performance impact of BPR (Ozcelik 2010). The above findings are consistent with 
those of O’Neill and Sohal (1999), Motwani et al. (1998) and Deakins and Makgill 
(1997), who each extensively reviewed the BPR literature. Guha et al.’s (1997) 
observation that most BPR articles are atheoretical also agrees with our finding 
regarding the absence of underpinning theory in many of the studies reviewed.  
 
3.4. Review of Literature on BPR in Public Sector Organisations 
 
The previous section reported the BPR literature with a focus on organisational 
performance, reflecting the experiences of the private sector. The review identified five 
dominant, but not necessarily mutually exclusive, perspectives in explaining how BPR 
contributes to performance at the project (output), process (outcome) and organisational 
(impact) levels. This section focuses on the review of the public sector BPR literature 
specific to the developed economies context; the next section does the same for the 
developing economies context. The purpose is to understand and appraise the literature, 
identify the theories and concepts relevant for the current study and position the current 
study within the three (that is mainstream, public sector and developing economies) 
domains of the BPR literature.  
 
The review presented in this section builds on the perspectives already identified from 
the mainstream BPR literature, extending them in light of the unique circumstances 
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found in public sector organisations in developed economies. Similar to the literature on 
the private sector, concepts such as process reengineering, process transformation, 
process change and e-Government-induced process change are used, sometimes 
interchangeably and at other times differently, to refer to the practice of BPR. 
 
3.4.1. BPR in Public Organisations 
 
The introduction of BPR to the public sector follows the much broader trend of New 
Public Management (NPM) (Dunleavy, Margetts, Bastow et al., 2006; Osborne and 
Gaebler 1992). Although there are various definitions of NPM, it generally refers to the 
adoption by public sector organisations of management practices, organisational forms, 
efficiency and accountability principles and value for money concepts more commonly 
associated with private businesses (McLaughlin et al. 2002). Public organisations have 
specific and unique characteristics that distinguish them from private sector 
organisations, as reported in Chapter 2. However, public organisations face the unique 
challenge of having to deploy their limited budget to meet the ever-increasing and 
sometimes contradictory demands of various stakeholders (MacIntosh 2003). In 
particular, they are expected to improve the efficiency of their administrative and 
service delivery processes (Halachmi and Bovaird 1997). Some of these pressures have 
reduced the perceived gap between private and public organisation management 
practices and have made possible the application of private business management and 
reform tools such as Total Quality Management (TQM), Just in Time and BPR to the 
public sector (Macintosh 2003). In the case of BPR in particular, the adoption of e-
Government policies and strategies to automate, informate and transform the public 
sector has led to the wider adoption of BPR methodologies and practices (Scholl 2003, 
2005; Martin and Montagna 2006; Sundberg and Sandberg 2006; Weerakkody, Janssen 
and Dwivedi 2011). 
 
Over the past several years, there have been heated debates regarding whether private 
corporate style management and reform techniques are appropriate for the management 
and transformation of public sector organisations (McLaughlin et al. 2002). Likewise, 
there have been debates about the applicability of BPR to public organisations 
(MacIntosh 2003; Sundberg and Sandberg 2006). Three dominant views have emerged 
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in those debates. For the purpose of this review, we call the first view BPR scepticism, 
the second BPR optimism and the third BPR pragmatism.  
 
The BPR scepticism view maintains that the core principles of BPR are not suitable to 
the characteristics of the public sector (Linden 1994; Halachmi and Bovaird 1997; 
Harrington, McLoughlin and Riddell 1998; McAdam and Micheli 1998; Thong, Yap 
and Seah 2000; Sundberg and Sandberg 2006; Indihar-Stemberger and Jaklic 2007). 
Linden (1994) argues that the objective of government, which is good governance, is 
different from the objective of business, which is to be profitable. Thus, whenever 
reforms or models for change intended for the private sector are applied to the public 
sector there is mismatch (Linden 1994). Unlike private sector models, which aim 
primarily at profitability, models for public sector change should strike a balance 
between economic, efficiency, effectiveness objectives and pure public goals, such as 
equity and fairness (Linden 1994). In contrast to in the private sector, value definition in 
the public sector has a subjective and non-economic element, such as valuing the inputs 
and process itself as opposed to the output, outcome and impact (Halachmi and Bovaird 
1997). Further, in the public sector, there are stakeholders that measure the performance 
of the public administration and service delivery processes based on equity in the input 
and transparency of the processes. This is not compatible with other stakeholders that 
measure the same, but based on efficiency and effectiveness criteria (Halachmi and 
Bovaird 1997).  
 
McAdam and Micheli (1998) cited rigid hierarchies, presence of multiple stakeholders 
for a single administrative and service delivery process, and sudden and dramatic 
changes in policy as factors that make the public sector different from the private sector 
and that challenge the applicability of BPR to the public sector context. Relative to 
employees in the private sector, civil servants hold more tightly to the notion of life-
long employment and this creates resistance to change in the public sector (Harrington, 
McLoughlin and Riddell 1998). Further, institutional constraints in the public sector are 
stricter than those in the private sector; for example, administrative processes are 
subject to financial and legal restrictions that strengthen the existing bureaucratic 
structure and limit the possibility for radical redesign (Harrington, McLoughlin and 
Riddell 1998). Thong, Yap and Seah (2000) pointed out the institutional/environmental 
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factors and organisational factors (internal structure and process) that distinguish public 
sector BPR from private sector BPR. Among the environmental factors, they mentioned 
absence of market exposure, which discourages innovation and the quest for 
productivity, efficiency and effectiveness. Other factors under this category included 
rigid and inflexible financial, legal and bureaucratic constraints and red tape; and higher 
levels of political influence, including the impact of interest groups, such as mandatory 
actions due to the unique sanctions and coercive power of the government. In relation to 
internal structure and processes, Thong, Yap and Seah (2000) noted the existence of 
conflicting goals, such as economic goals and equity criteria; the presence of leaders 
with greater political interests than the organisational affairs; the frequent turnover of 
leaders due to elections and political appointments; and the rigidity of reward and 
incentive schemes, beyond the authority of the organisation or its leaders.  
 
Sundberg and Sandberg (2006) showed that it is difficult to implement a radical BPR in 
the public sector due to the inter-organisational nature of public administrative and 
service processes. They argued that the inter-organisational boundaries are difficult to 
dismantle due to highly entrenched traditional and hierarchical command and control 
structures that defy radical change. Indeed, Indihar-Stemberger and Jaklic (2007) 
claimed that radical change in business processes and structure is impossible in the 
public sector. By way of reasons, they identified the following change-inhibiting 
factors: the constraints imposed by bureaucracy (that is, red tape), the greater levels of 
interdependence across organisational boundaries, more frequent turnover of top-level 
administrators, greater resistance to change from employees, and management having 
less authority than do their private sector counterparts.  
 
The BPR optimism view argues that public organisations are always under pressure for 
efficient and transparent public service delivery and better performance by businesses, 
citizens and various other stakeholders (Linden 1994; Thong, Yap and Seah 2000; 
Gulledge and Sommer 2002). These expectations are not different from those faced by 
businesses in the private sector (Halachmi and Bovaird 1997). BPR can serve as a key 
reform tool to transform the public sector from its existing hierarchical bureaucratic 
model into customer-oriented process model and to modernise it using the latest 
developments in IT and IS (Sia and Neo 2008; Andersen 2006). The principles of 
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fundamental rethinking, radical process redesign and technology enablement are 
appealing and powerful transformative ideas for the public sector (Macintosh 2003; Sia 
and Neo 2008; Weerakkody, Janssen and Dwivedi 2011). BPR can potentially correct 
the performance problems of public sector organisations and the adoption of the success 
or failure factors of BPR as they apply to private businesses are applicable to the public 
sector (Halachmi and Bovaird 1997). In the studies by McAdam and Donaghy (1999) 
and McAdam and Corrigan (2001), the authors indicated that several of the key critical 
success factors of private sector BPR are equally applicable to public sector BPR 
project success. Scholl (2003, 2005) explored the suitability and applicability of eight 
propositions drawn from private sector BPR experiences based on in-depth exploratory 
study of 23 public organisations in the US. The result supported seven of the eight 
propositions and, based on the finding, Scholl (2003) stated that stakeholder 
involvement, top management support and commitment, electronic record and 
document management (Scholl 2005), workflow analysis, upfront assessment of cultural 
readiness to change, resource (ICT, human and financial) and process inventory, and 
organisational knowledge and competency about BPR are relevant to public sector 
organisation BPR practices. Scholl (2003, 2005) also concluded that private sector BPR 
experiences and lessons matter greatly to public sector BPR. Similarly, MacIntosh 
(2003) compared private sector BPR and public sector BPR (involving three 
organisations: one private and two public) and concluded that private sector BPR 
experiences and lessons are highly applicable to the public sector if public sector 
organisations’ financial constraints are addressed. Finally, Gulledge and Sommer (2002) 
showed that process management principles and techniques from the private sector can 
equally be applied in public sector process management. 
 
 
The BPR pragmatism view, while accepting the applicability of BPR to the public 
sector, recognises the unique characteristics of the public sector that would require 
customised methodology (McAdam and Micheli 1998; Andersen 2006; Indihar-
Stemberger and Jaklic 2007; Pateli and Philippidou 2011); the adaptation, rather than 
adoption of private sector lessons (Halachmi and Bovaird 1997; Scoll, 2005; 
Weerakkody, Janssen and Dwivedi 2011); and the paying of sufficient attention to 
public sector-specific success factors (MacIntosh 2003). Halachmi and Bovaird (1997), 
after appreciating the problems of applying the experiences of private firms and 
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corporations to the public sector, affirmed that BPR, if applied, has the potential to 
answer the performance problems of public sector organisations. They maintained  the 
view that knowledge of the success or failure factors of BPR in private businesses are 
relevant to public sector BPR. McAdam and Mitchell (1998) proposed a process model 
based on BPR theory. The elements of the model include AS-IS assessment, proposed 
TO-BE design, public sector critical success factors (such as culture, strategy and 
policy, structure, processes, people, technology and communication), actual TO-BE 
design, and a feedback loop to ensure continuous monitoring and improvement. 
Likewise, a comparison of private and public sector BPR implementations identified 
that while private sector BPR experiences and lessons are highly applicable to the 
public sector, BPR experiences in the public sector face serious resource restrictions, 
often to the extent of having no resources to hire external consultants (MacIntosh 2003). 
Public sector BPR also involves relatively higher levels of participation and consensus 
than is the case with the private sector (MacIntosh 2003; Scholl, 2005). In contrast to 
the private sector, in the public sector, there are numerous legal, statutory, and 
regulatory requirements and the BPR process involves higher degree of consensus 
among the major stakeholders due to which the BPR process takes relatively longer 
time but with less failure rates than the private sector (Scholl 2005).   
 
Applying private sector BPR lessons to understand e-Government-induced changes and 
transformations in public sector agencies, Weerakkody, Janssen and Dwivedi (2011) 
demonstrated that e-Government-based changes demand a plan for radical 
improvement. Different from private sector BPR, which aims for dramatic improvement 
and top-down implementation, their study indicated that improvement in the public 
sector is realised through incremental steps and that change processes involve a high 
level of employee participation.  
 
Using a model built based on BPR theory, Ongaro (2004) demonstrated that the 
principles and practices of private sector BPR apply to public agencies, provided public 
sector specificities are well considered. The elements in this model include macro-
institutional and contextual factors, such as legal and cultural settings, together with 
macro enabling factors, a public sector reform program with specific enabling 
conditions and pressures, micro-level/individual organisations and their relationships, 
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executive leadership and the implementation of process management, together with 
enabling ICT and organisational culture. This model can thus be seen to integrate 
macro-level contextual institutional factors and micro organisational factors deemed to 
influence any BPR implementation. However, this model requires further validation. 
 
In a bid to develop a BPR methodology that applies to the public sector, Indihar-
Stemberger and Jaklic (2007) and Pateli and Philippidou (2011) conducted a case study 
based on Kettinger, Teng and Guha’s (1997) popular methodology. Their study 
demonstrated that private sector BPR methodology can apply to the public sector if (a) a 
change institutionalisation phase is included at the end (Pateli and Philippidou 2011) 
and (b) radical redesign is excluded because the public sector context does not lend 
itself to radical redesign (Indihar-Stemberger and Jaklic 2007). Andersen (2006) 
proposed a political value chain model as a basis for public sector process 
reengineering. The model recognises the existence of several stakeholders with 
conflicting interests who will subjectively judge the value of the BPR. This is as 
opposed to the objective measures applied in the private sector.  
 
Of the three views discussed above, the pragmatic view appears to dominate. BPR 
principles have been widely adapted in reengineering government processes. 
Governments (in developed as well as in developing countries) are reforming their 
public sectors to modernise and promote good governance. Consequently, there have 
now been several cases of public sector BPR implementations around the world. Similar 
to in the mainstream BPR literature, a number of researchers have reported the success 
and value of BPR at the project, process and organisational levels. They have also 
empirically identified the relevant factors and forces that influence BPR output, 
outcome and impact. These factors and forces, similar to those found in the mainstream 
BPR literature, can be grouped into three major perspectives. The next section provides 
a review of the dominant perspectives on BPR and public sector performance literature. 
 
3.4.2. Dominant Perspectives 
 
A review of the public sector BPR literature (see Table 3.8) has identified the dominant 
perspectives as being the BPR resources, BPR depth and BPR implementation problems 
perspectives. The ensuing sections discuss each of these perspectives.  
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Table 3.8. The Dominant Perspectives as Found in the Developed Economy Public 
Sector BPR Literature 
Ref. 
Performance 
Focus 
Perspective Theory Method Finding 
(Andersen 
2006) 
Impact BPR depth Lit 
review 
conceptual Proposed political value 
chain model for public 
sector process 
reengineering 
(Gulledge 
and 
Sommer 
2002) 
Output BPR Depth Lit 
review 
case study Need to radically change 
the structure and 
enabling IS for process 
management to be 
successful 
(Halachmi 
and 
Bovaird 
1997) 
Output Resources  Lit 
review  
Conceptual  BPR project success 
depends on an 
organisation’s pre-BPR 
capability. 
(Harringto
n et al. 
1998) 
Output BPR 
implement-
ation 
problem 
Lit 
review 
case study Bureaucratic culture, 
multiple stakeholders 
with different value 
systems and lack of 
resources inhibit the 
depth of BPR change 
(MacIntos
h 2003) 
Output Resource Lit 
review 
case study Importance of financial 
capacity for BPR project 
success 
(McAdam 
and 
Micheli 
1998)  
Output BPR depth Lit 
review 
Conceptual Proposed transformation 
model for public sector 
BPR implementation 
(AS-IS and TO-BE 
model) 
(McAdam 
and 
Donaghy 
1999) 
Output Resource Lit 
review 
Case study Top management support 
and BPR teams’ 
knowledge and skill in 
involving stakeholders, 
change management, and 
empowerment are ctitical 
for BPR success. 
(McAdam 
and 
Corrigan 
2001) 
/impact Resource Lit 
review 
Case study BPR team competencies 
are critical for BPR 
success 
(McNulty 
and Ferlie 
2004) 
Output BPR 
implement-
ation 
problem 
Lit 
review 
case study BPR failed to achieve the 
intended radical change 
due to a lack of BPR 
project management 
capability on the part of 
change agents 
(Ongaro 
2004) 
Impact Resource Lit 
review 
case study Implementation of BPR 
results in a significant 
reduction in license 
issuing time, and an 
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increase in quality of 
information, user 
satisfaction, 
responsiveness to 
customers and flexibility. 
The finding noted 
problems of resources 
and expertise while 
implementing. 
(Scholl 
2003) 
Output Resource Lit 
review 
survey Pre-BPR resource 
readiness (IT, BPR team 
competency, financial 
capacity) are critical for 
BPR project success 
(Scholl 
2005) 
Output Resource Lit 
review 
survey IT, BPR team 
competency, electronic 
record system,  and 
financial capacity are 
critical for BPR project 
success 
(Sia and 
Neo 2008) 
Impact BPR depth Lit 
review 
survey Empowerment does not 
lead to control risk if the 
necessary internal control 
systems are embedded 
within the automated 
system and the work 
activities assigned to 
employees are made 
visible, traceable and 
transparent.  
 
(Thong et 
al. 2000) 
Output Resource Lit 
review 
case study IT and BPR team 
competencies are 
important for BPR 
project success 
(Weerakk
ody, 
Janssen 
and 
Dwivedi 
2011) 
Outcome BPR depth Lit 
review 
case study e-Government induced 
process transformation 
allows organisations to 
achieve cost savings, fast 
service delivery and 
efficient intra-
departmental and inter-
organisational 
information exchange 
because of the radical 
transformation of the 
enabling IT/IS, structure 
and culture 
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3.4.2.1 BPR Resources  
 
As already stated in Section 3.3, BPR demands huge resource deployment (financial, 
human and technological). Relative to the private sector, public sector organisations 
operate under more resource constraint (MacIntosh 2003). Thus, the availability and 
effective utilisation of scarce resources can determine the extent of BPR’s effect on the 
performance of public sector organisations. For example, Halachmi and Bovaird (1997) 
noted that the success of a BPR implementation in a public administration organisation 
depends on that organisation’s BPR capacity (knowledge of the BPR processes, 
implementation capability and familiarity with change management) in distinguishing 
value-adding missions and service delivery processes from non-value adding ones. 
Relative to private sector BPR, MacIntosh (2003) found that financial capacity is more 
important for public sector BPR project success.  
 
Several of the public sector studies identified BPR team competencies (knowledge and 
skill regarding the organisational functional process, BPR and BPR methodologies, 
change management, role of IT in BPR and BPR project management) as critical for 
public sector BPR project success (McAdam and Donaghy 1999; Thong, Yap and Seah 
2000; McAdam and Corrigan 2001; Scholl 2003, 2005). Based on the findings of their 
case study, Thong, Yap and Seah (2000) emphasised the importance of retaining the 
reengineering team until completion; the reengineering team’s competency in change 
management, the role of IT in BPR and those functions of the organisation to be 
redesigned; empowering employees; and continuously monitoring and improving the 
BPR outcome. McAdam and Donaghy (1999) found that top management support, 
commitment and understanding of BPR and the selection of a knowledgeable and 
skilled reengineering team were critical for public sector BPR project success. Based on 
their study of the BPR implementation of a health care service organisation in Northern 
Ireland, McAdam and Corrigan (2001) reported that the organisation achieved dramatic 
results in terms of patient satisfaction, cost reduction and service delivery improvement. 
However, they reported that the organisation had difficulty in adjusting its reward 
system, resulting in staff demotivation. Their study indicated the importance of 
management support and choosing a reengineering team with an appropriate level and 
type of knowledge and skill. Similarly, Ongaro (2004), in their study of one-stop shops 
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in Italy, reported that BPR implementation brought about customer satisfaction through 
a reduction in license issuing time and increased responsiveness to customers. Their 
study suggested the importance of deploying adequate resources and selecting a 
competent reengineering team. 
 
3.4.2.2 BPR Breadth and Depth  
 
BPR depth and breadth assess the extent of changes made to organisational and 
technological sub-systems such as structure, shared values and belief systems, roles and 
responsibilities, employee skills and empowerment, performance management and 
measurement and IT/IS systems (McAdam and Mitchell 1998; Gulledge and Sommer 
2002; Sia and Neo 2008; Andersen 2006; Weerakkody, Janssen and Dwivedi 2011). In 
an effort to develop a BPR model for public sector process change and transformation, 
McAdam and Mitchell (1998) proposed ‘AS-IS TO-BE’ model based on critical success 
factors for public sector BPR. The elements of transformation included in the proposed 
‘TO-BE’ model include culture, structure, processes, people (employee skills, roles and 
responsibilities), technology, strategy and policy. These elements constitute change 
levers of any BPR undertaking and how deeply they were changed /transformed 
determines the BPR project success or failure.  
 
Considering the transformational potential of BPR in the public sector and the 
difficulties of applying some of its underlying assumptions such as the ‘clean slate’ in 
the public secotr, Andersen (2006) proposed a public sector process-rebuilding model. 
The model takes into account specific charactersitics of the public sector such as higher 
level of political interference, strict budgetary regulation, and specific status of public 
serevants and inludes elements such as public sector primary and secondary processes 
rebuild by IT/IS and public values (economic, democratic, and technical). The model 
argues that public value of BPR is contingent upon how value generating service and 
administrative processes were deeply rebuild with the help of modern IS/IT. Similarily, 
Gulledge and Sommer (2002) underlined that public organisations need to transform the 
command and hierarchical functional structure into a process structure and to implement 
integrated information systems that support the redesigned business process in order to 
achieve a successful BPR outcome. They demonstrated the importance of radically 
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changing the existing structure and putting in place an integrated enterprise system to 
successfully implement public sector process management.  
 
Likewise, Sia and Neo (2008) found that improvements in customer satisfaction and 
employee empowerment could result from deeply transforming tax assessment, levying 
and collection processes with the help of automation and a process-based team 
structure. Based on a survey of 99 employees about their experience post- and pre-BPR, 
Sia and Neo’s (2008) study showed that employees were more empowered and that 
work monitoring was heightened for work activities (especially routine activities) post-
BPR. This finding stands in contrast to the notion that BPR increases empowerment at 
the expense of the control system of the organisation (see Harrington, McLoughlin and 
Riddell 1998). Sia and Neo’s (2008) study instead found that work monitoring was 
heightened post-BPR and that empowerment did not lead to any control risk, provided 
the necessary internal control systems were embedded within the system (that is, 
automated) and the work activities assigned to employees were made visible, traceable 
and transparent. In the study, performance was measured in terms of service excellence, 
productivity improvement, reduction in cost, learning and innovation, empowerment, 
and work environment.     
 
In the context of e-Government-induced transformation, Weerakkody, Janssen and 
Dwivedi (2011) conducted two case studies (one with a public sector organisation in the 
UK and another with an organisation in the Netherlands) and reported that both 
organisations achieved significant cost savings, improvements in service delivery time 
and improved efficiency in intra-departmental and inter-organisational information 
exchange. Their findings show that the outcome was the result of the radical 
transformation of the business processes and enabling structure, organisational culture 
and the IT and IS. Notably, these findings would not have been possible through a series 
of continuous improvements alone. A deep change in the enabling organisation 
structure was the key to this outcome. In these cases, this meant concentrating back-
office services and making the organisational structure more customer-centric through 
the enabling IS, such as via service-oriented IS architecture and web technologies. 
Based on the lessons learnt from the two case studies, Weerakkody, Janssen and 
Dwivedi (2011) concluded that private sector BPR offers valuable insights into 
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transformational change in the public sector (including taking a process perspective, 
customers as focal point, outlining a new structure, process orientation and aiming at 
achieving radical changes). They argue that BPR is relevant to radically transforming 
public administration and service delivery processes. However, they also indicate the 
importance of destabilising the effect of the radical change and enhancing its impact 
through complementary continuous improvement practices. They suggest that ongoing 
performance can actually decline when BPR is not complemented by a continuous 
improvement mechanism. 
 
3.4.2.3 BPR Implementation Problems  
 
McNulty and Ferlie (2004) studied the BPR implementation of a health care 
organisation in the UK and reported that the organisation failed to achieve the intended 
radical BPR, instead achieving only an incremental improvement. According to 
McNulty and Ferlie (2004), the factors that contributed to this failure included the 
existence of powerful professionals (clinicians and directorate managers) who 
reinterpreted the BPR program to suit their interests, and the lack of the BPR change 
agents’ capability to manage the BPR project properly (that is, their failure to create the 
necessary level of dissatisfaction with the existing status quo and to produce the 
necessary change champions). Harrington, McLoughlin and Riddell (1998) identified 
bureaucratic culture, multiple stakeholders with different value systems and a lack of 
resources as the factors inhibiting depth of the BPR change. Halachmi and Bovaird 
(1997) also stated the difficulty of sustaining the BPR effort and outcome in the public 
sector context due to election-prompted changes in the top management. If BPR has no 
legislative basis, its duration of implementation and consolidation can be as short (or as 
long) as the office term of the incumbent political party assuming the executive 
government role, as BPR efforts can be rejected or abandoned by incoming authorities. 
Although leadership change also occurs in the private sector, backsliding is not as 
extreme as it can be in the public sector. 
 
In summary, the findings of this review show that BPR can be (and has been) adopted 
as a tool for public sector transformation. The review revealed lessons learnt that are 
critical to BPR success. These include complementing the BPR outcome using 
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continuous improvement mechanisms (Weerakkody, Janssen and Dwivedi 2011); 
changing the organisation structure and enabling IS/IT with sufficient depth (McAdam 
and Corrigan 2001; Gulledge and Sommer 2002; Weerakkody, Janssen and Dwivedi 
2011), involving lower-level employees and all stakeholders in the BPR implementation 
(Weerakkody, Janssen and Dwivedi 2011), synchronising the process-based 
implementation that BPR requires with the demands of the functionally based 
organisational structure (McNulty and Ferlie 2004); allocating sufficient resources to 
the BPR (Thong, Yap and Seah 2000; MacIntosh 2003); selecting a reengineering that 
has the requisite knowledge and skill on change management, and securing top 
management support and commitment (McAdam and Corrigan 2001; McNulty and 
Ferlie 2004); and empowering front-line employees (McNulty and Ferlie 2004; 
McAdam and Corrigan 2001). The review also reveals that radical BPR 
implementations are restricted in the public sector due to management’s reluctance to 
cede their power through empowering lower-level employees and professionals’ 
tendency to want to preserve the status quo. 
 
Analysis of the dominant perspectives implied from the findings of the reviewed 
literature reveals that BPR resource (financial, competency of the BPR team, BPR 
competency and knowledge of the top management, and IS/IT) and BPR depth were the 
best represented. The importance of resources for public sector organisation 
performance has already been established (see Section 2.4). One major difference 
between the private sector and the public sector in this respect is that the public sector 
operates under more resource constraints than does the private sector (Thong, Yap and 
Seah 2000; MacIntosh 2003). BPR depth, which determines BPR’s effect on business 
process performance and its impact on organisational performance, is also a function of 
the quantity and quality of the resources deployed to the BPR project. Therefore, that 
these two related perspectives have emerged in the developed economy public sector 
BPR literature is logical and they will be considered in the current study. 
 
3.4.3. Theoretical and Empirical Evaluations  
 
Upon analysing the developed economy public sector organisation BPR articles with 
respect to the underpinning theory that guided and informed their findings, all were 
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based on reviews of the BPR literature. This suggests that the public sector BPR 
literature lacks underpinning theory, which was also observed with those articles 
investigating the relationship between BPR and organisational performance in the 
private sector context. Although most of the studies indicated the resource perspective 
as determinant factor for BPR’s outcome and impact, none of them has drawn from the 
RBV theory. Regarding the research method employed, most of the articles used a case 
study method, some used a survey method, and a few were conceptual studies.  
 
3.4.4. Implications 
 
The review of the public sector BPR literature of the developed economy indicated that 
there are three views reflected by the extant literature regarding to applicability of 
private sector BPR practices and lessons to the public sector BPR; namely BPR 
scepticism, BPR optimism, and BPR pragmatism. The review identified BPR 
pragamatism as the most dominant view among the three views and the current study 
pursues the same view. The review also revealed important lessons that have 
implications for the current study. The lessons include the advantages in terms of BPR 
success of: complementing and sustaining the BPR outcome using continuous 
improvement mechanisms (Thong, Yap and Seah 2000; Weerakkody, Janssen and 
Dwivedi 2011); changing the organisational structure and enabling IS/IT with sufficient 
depth (McAdam and Corrigan 2001; Gulledge and Sommer 2002; Weerakkody, Janssen 
and Dwivedi 2011), involving bottom-level employees and all stakeholders in the BPR 
implementation (McAdam and Donaghy 1999; Weerakkody, Janssen and Dwivedi 
2011); allocating sufficient financial resources to the BPR (MacIntosh 2003); selecting 
a reengineering team that has sufficient knowledge and skill on change management, 
the role of IT in BPR and the functions of the organisation to be reengineered (Thong, 
Yap and Seah 2000; McAdam and Corrigan 2001; McNulty and Ferlie 2004); securing 
top management support and commitment (McAdam and Corrigan 2001; McNulty and 
Ferlie 2004); and empowering front-line employees (Thong, Yap and Seah 2000; 
McAdam and Corrigan 2001; McNulty and Ferlie 2004).  
 
While the measurement and evaluation of the public sector BPR outcome is essential, 
this review identified only a few of the articles assessing BPR output and BPR impact 
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on empowerment. This suggests that there is lack of research that investigates the effect 
of BPR at BPR output, outcome, and impact level in an integrated manner. Considering 
that the organisational performance measures of a public sector are different from 
private sector measures, there is a need for further research to fill this gap; that is, there 
is a need for further evidence of the organisational impact of public sector BPR. 
Further, the review revealed that there are two conceptual models proposed for public 
sector BPR implementation. However, these conceptual models do not include an 
element of performance and they need further testing and empirical validation.  
 
Finally, this literature review revealed that the developed economy public sector 
literature lacks any underpinning theory to guide model development, the formulation 
of research questions and/or hypotheses, the development of measurement instruments, 
the analysis of data, and the interpretation of findings. This suggests a need for further 
research to develop theoretical models and to validate measurement instruments for use 
by future researchers. 
 
3.5. Review of Literature on Public Sector BPR in Developing 
Economies  
 
The previous section reviewed the public sector organisation BPR literature relevant to 
a developed economy context. This section further reviews the public sector 
organisation BPR literature, but focuses specifically on studies conducted in developing 
economies.  
 
3.5.1. BPR in Developing Economies  
 
Like their counterparts in developed economies, governments in the developing world 
have also embraced BPR as an instrumental reform tool to transform their traditional, 
hierarchical and bureaucratic business models into customer-oriented, horizontal and 
process-based models (Mengesha and Common 2007; Tarokh, Sharifi and Nazemi 
2008; Debela and Hagos 2011). Despite criticisms on their applicability and suitability 
to the public sector, governments in developing economies have accepted BPR’s 
prescriptions of fundamental rethinking, radical process redesign, business-process 
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orientation, strategy-led BPR, IT-enablement and dramatic improvement in the reform 
efforts of public sector organisations (Debela and Hagos 2011). The impetus behind the 
adoption of BPR and its fundamental prescriptions in the public sectors of developing 
economies is the increasing pressure on those public sectors for administrative 
efficiency in public service delivery, better performance, transparency, good 
governance, responsiveness and more accountability as the result of NPM (Hood 1991). 
Table 3.9 below summarises the developing economy public sector BPR studies 
reviewed here.  
Table 3.9. Summary of the Developing Economy Public Sector Organisation BPR 
Literature 
Ref. 
Type of 
study 
Theory Main focus Major finding 
(Saxena 
1996) 
Empirical 
case study 
in India 
 
BPR 
literature 
Unique 
implementation 
problems 
Public administration reengineering has 
unique challenges such as lack of goal 
clarity, entrenched bureaucracy, 
difficulty measuring performance & 
lack of customer orientation 
(Debela 
2010) 
Case study 
in Ethiopia 
BPR 
literature 
Unique 
implementation 
problems 
Lack of IS/IT professionals and their 
non-involvement in the reengineering 
processes caused design–reality gap 
(Debela 
and Hagos 
2011) 
Survey in 
Ethiopia 
BPR 
literature 
Assessment of 
BPR output, 
outcome and 
impact 
The study found that those four 
organisations that implemented BPR 
achieved positive results, except when 
change in IT/IS was insufficient 
(Dzhumalie
va and 
Helfert 
2008) 
Conceptual 
(Bulgaria) 
 
RBV Conceptual model Resource and service deliverability 
capabilities are valuable and rare 
resources cause performance variation 
mong public organisations 
(Hesson 
2007; 
Hesson et 
al. 2007) 
Case 
studies in 
UAE 
 
BPR 
literature 
Unique 
implementation 
problems 
Difficulty of achieving radical change; 
job redundancy; lack of financial and 
technological resources; reluctance of 
authorities to cede their authority  
(Martin 
and 
Montagna 
2006) 
Empirical 
case study 
in 
Argentina 
BPR 
literature 
Unique 
implementation 
problems 
Existence of numerous regulations, laws 
and rules; lack of resources and 
capability to create and sustain the 
enabling IT; existence of inconsistent 
objectives that render setting 
unambiguous BPR goals difficult; a 
high degree of leadership volatility 
(Mengesha 
& Common 
2007) 
Survey in 
Ethiopia  
BPR 
literature 
Assessment of 
BPR outcome 
The study found notable transformation 
of service delivery in the two public 
administration organisations surveyed 
(Tarokh et 
al. 2008) 
Survey in 
Iran  
BPR 
literature 
Assessment of 
BPR project 
success (output) 
Importance of BPR teams to possess 
sufficient knowledge &skill on change 
management, BPR project planning and 
management and role of IT in BPR 
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A synthesis of the findings of the studies in Table 3.9 shows that they have mainly 
focused on three areas: the unique implementation problems of public sector BPR in 
developing economies, the assessment of BPR effect on performance, and conceptual 
model development. In relation to unique implementation problems, Martin and 
Montagna (2006) noted that private sector BPR cannot be applied directly to the 
developing economy public sector due to the existence of regulations, laws and rules 
that govern operational activities (such as financial and human resource management) 
and which are outside the control of a given agency. Irrespective of its financial need, 
the agency is constrained to work with the budget already approved, for which the 
agency follows the financial management procedure and system set by the concerned 
government authority. Similarly, public sector agencies lack the authority to practice 
performance-based management. Further, Martin and Montagna (2006) indicated 
problems including lack of resources and capability to create and sustain the enabling 
IT; the existence of multiple and inconsistent objectives that render setting clear and 
unambiguous BPR objectives/goals difficult; and the high degree of leadership volatility 
due to changes in the political environment. 
 
In the BPR studies of the Naturalisation and Residence Agency (Hesson 2007) and the 
Town Planning Agency (Hesson, Al-Ameed and Samaka 2007) in the UAE, the 
difficulty of achieving radical change in the public sector in a developing economy was 
reported. The reasons given for this included the existence of regulations and 
procedures over which the agency manager did not have authority, the problem of job 
redundancy and the difficulty of retiring redundant employees, the lack of adequate 
financial and technological resources to create and sustain the IS/IT system changes 
necessary for successful BPR, and the reluctance of some authorities to relinquish their 
approval power. Saxena (1996) also argued that reengineering public administrations in 
developing countries is different due to unique challenges such as lack of goal and 
strategy clarity, entrenched bureaucracy, difficulty of measuring process performance 
and lack of customer orientation. Debela (2010), who studied the BPR implementation 
of a public administration organisation in Ethiopia, noted problems of supporting and 
enabling the redesigned business processes with IT/IS due to the non-involvement of IT 
professionals during the reengineering process. Debela (2010) emphasised the 
importance of having people with knowledge on IT/IS to design the process, 
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considering the potential of IT/IS and the organisation’s resources and capability to 
create and sustain the IS and IT infrastructure. 
 
Three articles in Table 3.9 focused on assessing the effect of BPR on performance. 
Debela and Hagos (2011) assessed the effect of public sector organisation BPR on 
organisational structure, empowerment, enabling IT/IS and organisational effectiveness 
and efficiency using case study of four government organisations in Ethiopia (The 
Commercial Bank of Ethiopia, The Development Bank of Ethiopia, The Ethiopian 
Revenue and Custom Authority and The Ethiopian Ministry of Labour and Social 
Affairs). The study found that these four organisations achieved positive results from 
their implementations of BPR. Debela and Hagos (2011) indicated that the 
organisational structure and employee empowerment were sufficiently changed, 
administrative and public service delivery processes became very efficient, and overall 
organisational effectiveness was significantly enhanced. However, the findings also 
showed that most of the organisations failed to implement IT/IS change effectively to 
support and enable the redesigned business processes. This is consistent with Debela’s 
(2010) findings, who argued that lack of IT/IS knowledge and the non-involvement of 
IS professionals in reengineering processes results in redesigned business processes that 
are not supported and enabled by IT/IS.  
 
Mengesha and Common (2007) also assessed the service delivery improvement effect 
of BPR implementations of two public sector organisations in Ethiopia (The Ethiopian 
Ministry of Trade and Industry and The Ethiopian Ministry of Education) based on the 
opinions of the top management, the employees and clients of the two organisations. 
The result of their in-depth case study and descriptive survey showed that BPR allowed 
the organisations to achieve positive outcomes in public service delivery. Contrary to 
the above two findings, Tarokh, Sharifi and Nazemi (2008) reported on several BPR 
projects that had not been acceptably successful. The survey involved 40 employees 
from 13 public organisations in Iran. They measured success based on efficiency 
(service delivery speed and capacity) and effectiveness (realising the overall goal and 
mission of the organisation). Based on their study, Tarokh, Sharifi and Nazemi (2008) 
noted the importance of advance planning and preparation to ensure that all the success 
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factors are in place before rushing into a BPR undertaking. The success factors 
identified include change management, BPR project planning and management, and IT. 
 
Finally, Dzhumalieva and Helfert (2008) outlined the unique characteristics of public 
administration organisations and proposed a conceptual model for assessing the 
performance effect of public administration reengineering based on the RBV and the 
knowledge-based view. The model links organisational resources (organisational 
knowledge and service delivery capabilities) to process performance and overall 
organisational performance. The authors argue that valuable and rare resources, such as 
public organisations’ knowledge and service delivery capability, contribute to process 
performance, which in turn, positively influences overall organisational performance. 
However, the model needs further operationalisation, testing and empirical validation.  
 
3.5.2. Dominant Perspectives  
 
Based on the analysis of the articles in Table 3.9, two dominant perspectives become 
evident: the implementation problem perspective and the RBV perspectives. The factors 
cited as implementation problems relate to lack of the requisite knowledge and skill to 
properly plan and manage BPR projects (Tarokh, Sharifi and Nazemi 2008), lack of 
knowledge and skill in change management (Tarokh, Sharifi and Nazemi 2008), 
difficulty of developing and implementing and sustaining supporting IS and IT 
infrastructure (Saxena 1996; Martin and Montagna 2006; Hesson 2007; Debela 2010), 
management turnover (Martin and Montagna 2006) and resource constraints (financial 
and technological) (Debela 2010; Hesson 2007). As these problems negatively influence 
BPR project success, the above studies suggest that before beginning any BPR 
undertaking, the necessary preparation must be made to address these problems as much 
as possible. This is in keeping with the RBV perspective, as used by Dzhumalieva and 
Helfert (2008), which connects public organisation resources and service delivery 
capability to process performance and organisational performance.  
 
Implementation problems have already been discussed in both Sections 3.3 and 3.4.2. 
The RBV was identified as one of the four determinants of public sector organisation 
performance in Section 2.4 and it was identified as relevant under both Section 3.3 and 
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Section 3.4.2. The fact that the two perspectives also reappeared in relation to the 
developing economy public sector BPR literature enforces the relevance of these two 
perspectives.   
 
3.5.3. Theoretical and Empirical Evaluations  
 
With the exception of Dzhumalieva and Helfert (2008), who use a theoretical model 
based on the RBV, all the remaining articles were based on reviews of the BPR 
literature. Regarding the research methodology employed, three of the studies 
(Mengesha and Common 2007; Tarokh, Sharifi and Nazemi 2008; Debela and Hagos 
2011) used descriptive survey. Their focus was more on describing the BPR’s effect on 
performance from the perspective of employees and other stakeholders, and less on 
theoretical model development and hypothesis testing. The survey was limited to two 
organisations (Mengesha and Common 2007), four organisations (Debela and Hagos 
2011) and 13 organisations (Tarokh, Sharifi and Nazemi 2008). Five of the studies used 
case study method and one of the studies (Dzhumalieva and Helfert 2008) was 
conceptual. 
 
From the review, it became evident that few of the studies aimed at developing 
theoretical models or hypothesis testing. Further, empirical evidence was found lacking 
regarding the performance effect of public sector BPR in developing economies as 
based on a theoretical model and using a relatively large sample of organisations. 
 
3.5.4. Implications 
 
A review of the literature on developing economy public sector BPR shows that most, if 
not all, of the studies focus on (a) adoption and unique implementation problems, (b) 
conceptual model development, and (c) the evaluation of BPR project success following 
a descriptive survey approach. As is evident from Section 3.5.3, all except one article 
had no underpinning theory, which is a feature common to all of the BPR literature 
already reviewed. There is an all-around lack of research that theorises, tests, validates 
and develops a measurement model to evaluate the organisational performance effect of 
public sector BPR based on large samples of organisations. Although Dzhumalieva and 
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Helfert (2008) proposed a conceptual model based on the RBV, it requires further 
operationalisation, testing and validation. Further, the number of extant studies is few. 
Given the huge amount of resources consumed by BPR undertakings, the extant studies 
do not go into enough detail about the effect of BPR on organisational performance. 
This is a gap requiring more evidence. Considering the unique challenges that public 
sectors in developing economies experience in relation to resource availability 
(technological, human, managerial and financial) and competency to undertake a 
successful BPR, this lack of research aimed at developing evaluation models and 
studying the relationship between BPR and organisational performance from the RBV 
and implementation problem perspectives should be considered serious. 
 
Thus, there is a need for further empirical evidence on the effect of BPR on public 
sector organisations in developing economies, and this must be based on a theoretical 
model that links the issue of resource and implementation problems to performance.  
 
3.6. Summary  
 
This chapter presented the review of the literature on private sector BPR and 
organisational performance, public sector BPR in the developed economies, and public 
sector BPR in the developing economies. The purpose of the review was to draw 
relevant insights for developing a conceptual model for the current study. 
 
The review revealed that performance effect of BPR is assessed using three 
performance-defining constructs of BPR output, BPR outcome and BPR impact; which 
are relevant for the current study. While the outcome and impact dimensions of 
performance are consistent with findings on public sector organisation performance (as 
presented in Chapter 2), the BPR output represent the extent of changes that result from 
the BPR project. With respect to the determinant factors for the organiational 
performance effect of BPR, the review also identified five perspectives among which 
the BPR resource, BPR depth and breadth, business process orientation, implementation 
problem are relevant for the current study. The BPR resource perspective is consistent 
with the RBV identified in Chapter 2 (see Section 2.4) as one of the sources and causes 
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of public organisation performance; suggesting the relevance of the RBV as the primary 
theory to inform and guide this study together with the other perspectives.  
 
The literature review on public public sector BPR revealed that the BPR pragmatism 
view is most dominant view among the three views; suggesting the relevance of 
practices and lessons of the private sector BPR to the public sector BPR while at the 
same time recognising the unique characterisitics of the latter such as resource 
contraints and public sector performance measures. The review found the following 
public sector BPR lessons relevant for the current study: complementing and sustaining 
the BPR outcome using continuous improvement mechanisms, changing the 
organisational structure and enabling IS/IT with sufficient depth, allocating sufficient 
financial resource to the BPR, selecting a reengineering team that has sufficient 
knowledge and skill (on change management, the role of IT in BPR, communication 
and stakeholder involvement, and the functions of the organisation to be reengineered), 
securing top management support and commitment, and empowering front-line 
employees.  
 
As it was made evident under the implication sections (Section 3.4.4 and Section 3.5.4), 
the review findings also indicate research gaps regarding (1) underpinning theory to 
inform and guide research on the relationship between BPR and public sector 
organisational performance; (2) a validated model and instruments for use by future 
researchers; and (3) empirical evidence on the performance impact of public sector 
BPR. 
 
Based on the above insights and lessons learnt and based on the research gaps identified 
from the review of the literature in this chapter and in the previous chapter, the next 
chapter discusses the findings of the pilot study and presents the theoretical model and 
its hypotheses. 
  
   
81 
 
 
Chapter 4 Conceptual Framework and Hypothesis 
Development 
 
 
4.1. Introduction  
 
This chapter presents the research model and its hypotheses based on the findings of the 
literature review and the exploratory study. Whereas the literature reviews on public 
sector organisation performance and BPR were already discussed in Chapters 2 and 3, 
respectively, the discussion of the exploratory study is made in this chapter. 
 
The chapter is organised into six sections including this introduction. Section 4.2 
presents the discussion of the exploratory study. Section 4.3 provides a discussion of the 
theoretical background. Then, Sections 4.4 and 4.5 present the conceptual model and 
discuss the hypotheses of the research model, respectively. Finally, Section 4.6 provides 
the summary.  
 
4.2. An Exploratory Study of BPR in a Developing Economy Public 
Organisations  
 
The review of the literature in Chapter 3 has indicted that public sectors in developing 
economies are beginning to use BPR as part of their effort to reform and transform 
public administration processes and service delivery. BPR, like most other management 
and transformational ideas and practices, was invented for transforming corporations in 
the developed West. However, this innovation has since been transferred to public 
sectors in developing economies. Since the late 1960’s, the appropriate technology (AT) 
movement has been highlighting problems caused by innovation transfer to lesser-
developed economies (Palvia, Palvia and Zigli 1992). AT scholars argue that 
innovations shipped to the third world without customisations are too costly, unsuitable 
and socially disruptive (Palvia, Palvia and Zigli 1992). Even if the AT school, with its 
tradition of prejudices against high-tech solutions and innovative systems for 
developing economies, fails to provide comprehensive and timely answers to the 
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dilemma of developing economies, it does identify the importance of understanding the 
social, economic, cultural and political context of developing economies in successful 
innovation transfer. 
 
Further, public sector researchers, as discussed in Section 3.4, have been questioning 
the possible applicability of private sector practices to the public sector. This implies 
that the transfer of BPR to a developing economy’s public sector is likely to be 
influenced by double-layer challenges: that is, the developing economy and the public 
sector layers. Therefore, it is important to understand these issues in any study that 
seeks to understand the performance gains of BPR in a developing economy context. As 
reported in Section 3.5, there has been relatively less research on BPR implementation 
reflecting the experiences of public sectors in developing economies. It was therefore 
essential to undertake an exploratory investigation before developing a conceptual 
framework to be empirically tested. The purpose of the exploratory study was to enrich 
the understanding of public sector BPR from a developing economy perspective and to 
gain insights to inform the development of the conceptual model and the research 
instrument. The exploratory study is based on interviews conducted with public 
organisation officials involved in BPR implementation in Ethiopia. (The reason that 
public organisations in Ethiopia were chosen as the focus of this study is discussed in 
detail in Chapter 5). 
 
This section reports the conduct and outcomes of the exploratory study. Section 4.2.1 
outlines the aim and objectives of the exploratory study. This will be followed by the 
research method employed (see Section 4.2.2), a discussion of the findings of the pilot 
study (see Sections 4.2.3–4.2.5) and the implications of those findings to the current 
study (see Section 4.2.6). 
 
4.2.1. Aim and Objective of the Exploratory Study  
 
The overall aim of undertaking the exploratory study was to gain lessons and insights to 
inform the development of the conceptual model and the research instrument. 
Specifically, the exploratory study had the following three objectives: 
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 to understand the context within which the Ethiopian public organisations 
conduct BPR 
 to identify characteristic features of Ethiopian public sector BPR 
 to identify and verify some of the developing economy and public sector 
contextual factors that might influence the success of BPR at BPR output, BPR 
outcome and BPR impact levels.  
 
4.2.2. Research Method  
 
Since the goal of the exploratory study was to gain an understanding of the practical 
experiences of undertaking BPR by developing economy public sector organisations, a 
qualitative research method using semi-structured interviews was adopted (Yin 2003). 
In the event that there is little known information available about the phenomenon under 
investigation, and when the purpose is to identify constructs of a research model and/or 
define research hypotheses and/or survey instruments, Yin (2003) recommends the use 
of exploratory qualitative case study. As discussed in Chapter 5, the principal method of 
this research is quantitative; this preliminary qualitative case study is meant only to 
inform the development of the conceptual framework and hypotheses to be validated 
and tested by the quantitative study that follows. This sequence uses the strengths of 
qualitative methods for exploratory work to help ensure that the model takes into 
account unique circumstances, and that the survey covers all the important dimensions 
(Morgan 1998).  
 
Interview participants were selected by taking into consideration the BPR 
implementation program structure in Ethiopia. Ethiopia follows a federal structure with 
11 regional governments. In terms of BPR implementation, at the federal government 
level, the Ministry of Capacity Building is the highest government office, responsible 
for rolling out the BPR initiatives. Each BPR implementation agency (that is, each 
federal and regional government administration body), is responsible for sponsoring its 
own BPR implementation project. The project is managed by the top management of 
the implementation agency, who also chair the steering committee of the BPR project 
within the agency. There are a number of stakeholders in the steering committee 
assuming roles such as ‘leadership’, ‘process owner including team leader’, ‘BPR 
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Czars’, ‘process operator’ and ‘service beneficiary’. On average, one BPR project 
involves approximately 20 actors.  
 
The interviewees for the exploratory study (see Table 4.1) were selected purposefully 
from the Ministry of Capacity Building (MoCB), the Ministry of Trade and Industry 
(MoTI) and the Ethiopian Management Institute (EMI). The MoCB was selected 
because it is the office mandated to propagate, coordinate and manage the BPR adoption 
and implementation by all public sector organisations in Ethiopia. It is the office that 
designed the BPR program and that is offering the BPR trainings through using 
employees from the  EMI and the Ethiopian Civil Service College (ECSC). As such, it 
was important to gain more understanding about the nature of the Ethiopian BPR based 
on a study of the MoCB’s BPR program and BPR training material. The MoTI was 
selected because of its successful BPR implementation. The MoTI was one of the first 
public organisations to implement BPR, in 2003. The implementation is cited as a 
model for BPR implementation at the national level (Mengesha and Common 2007). Its 
inclusion in the exploratory study provides important insight into pre-BPR, BPR 
implementation and post-BPR experiences. Further, the MoTI provides services such as 
trade name and/or company name registration, issuance of trade/service licenses and 
license renewals to outside customers. Thus, its inclusion in the exploratory study can 
reveal the important factors behind achieving improvements in public service delivery. 
The EMI was chosen because, from this institution, BPR Czars are drawn and assigned 
to each public sector organisation implementing BPR. The BPR Czars provide BPR 
training and consultation to the management and employees of an implementing 
organisation. They also oversee the progress of BPR implementation and report the 
same to the MoCB.  
 
From these three organisations, seven in-depth interviews were conducted in June 2009. 
The profile of interviewees is shown in Table 4.1. For an exploratory study, the number 
of interviews (7) is adequate. The interview was conducted using the interview guide 
(see Appendix 5.6f and Appendix 5.6e) and following an interview protocol approved 
by RMIT University (see Appendix 5.5a). The interviews lasted for between one and a 
half and two hours, and all but the two interviews with the MoCB and EMI were tape-
recorded.  
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Table 4.1. List of people interviewed 
Org. Code Date Role in BPR Position 
MoTI I1 05/06 2009 Leadership  Civil Service Head of the Ministry of Trade 
and Industry (MoTI) 
I2 05/06/2009 Process 
owner 
Process owner of Trade Registration and 
Licensing 
 I3 09/06/2009 Process 
owner 
Team leader of central registration of trade 
name and company name 
 I4 09/06/2009 Process 
operator 
Licensing Officer, MoTI 
I5 10/06/2009 Process 
owner 
Head of MoTI’s IT 
EMI I6 04/06/2009 BPR Czar  Expert, Ethiopian Management Institute 
MoCB I7 04/06/2009 Process 
owner 
Expert, MoCB 
 
In addition to the interview, secondary documents such as BPR training material used as 
references and nine MoTI AS-IS and TO-BE documents (see Table 4.2) were collected. The 
interview and document data were analysed with reference to the three specific objectives 
already stated.  
 
Table 4.2. MoTI AS-IS and TO-BE Documents and MoCB BPR Training Material 
Documents Code 
AS-
IS 
TO-
BE 
Export facilitation core business process D1   
Investment promotion core business process D2   
Manufacturing technology capacity-building core business 
process 
D3   
Privatisation of government enterprises core business process D4   
Trade negotiation core business process D5   
Trade registration, licensing and customer affairs core business 
process 
D6   
Human resource management support business process D7   
Finance and procurement support business process D8   
Plan and information support business process D9   
Business Process Reengineering: Training and Coaching Material 
(MoCB) 
D10   
 
The following three sections present discussions of the interview findings in accordance with 
the three objectives of the pilot study; that is, to identify the specific context within which the 
BPR is being implemented; the characteristics of the Ethiopian public sector BPR; and the 
factors influencing the BPR output, outcome and impact. 
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4.2.3. The Context of BPR in the Ethiopian Public Organisations  
 
In Ethiopia, formal public administration was established in 1907. Since then, Ethiopia 
has had various forms of governments, including feudal (Era of Minelik II; 1907–1930), 
imperial monarchy (1930–1974), military-socialist junta (1974–1991) and ethnic 
federalism (1991–present). Each of these governments has undertaken various 
initiatives to change the structure of and institutionalise the public sector. Among these 
initiates have been Minelik II setting up ministries based on the European model at his 
court in Addis Ababa (Mengesha and Common 2007) and the establishment of the 
Central Personnel Agency in 1961 and the Imperial Institute of Public Administration in 
1972 during the imperial era (Mengesha and Common 2007). Further, during the 
Dergue socialist system, private companies were nationalised and the administrative 
machinery was radically restructured in line with socialist ideology (for example, the 
formation of new ministries, commissions, agencies and local administrative bodies 
with large number of civil servants) (Mengesha and Common 2007).  
 
Under the current government, two major reforms have been undertaken. The first was 
the Civil Service Reform Program (CSRP) (1996–2000) and the second one, the Public 
Sector Capacity Building Support Program (PSCAP) (2001–present) (Mengesha and 
Common 2007; Tilaye 2007). The CSRP sought to build a fair, transparent, efficient, 
effective and ethical Civil Service, primarily by creating enabling legislation, 
developing conducive operating systems and the capacities of civil servants through 
appropriate training (Mengesha and Common 2007; Tilaye 2007). To this end, the 
following five major reform sub-programs were undertaken: expenditure management 
and control reform; human resource management reform; public service delivery 
reform; management system reform; and civil service ethics reform (Mengesha and 
Common 2007; Tilaye 2007). Based on lessons learnt from the first CSRP reform 
attempts, the grand objective of the second reform program (the PSCAP) was to 
improve service delivery and organisational effectiveness through the strengthening of 
working systems, technologies, and the knowledge and skills of civil service personnel 
(Tilaye 2007). These reforms were influenced by a global trend in public administration, 
leaning towards the philosophy of NPM (Osborne and Gaebler 1992). NPM calls for 
result-oriented governance systems that offer quality and dependable goods and services 
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to citizens and customers. The above reform attempts were also influenced by funding 
conditions from the International Monetary Fund (IMF) and World Bank, which require 
governments to adopt the ideals and values of governance promoted by the NPM 
movement (World Bank 2000). BPR was conceived as part of the PSCAP’s special 
program, the Performance and Service Delivery Improvement Policy (PSIP). The PSIP 
had the following objectives: 
 “to shake off basic weaknesses ingrained in the existing Civil Service inherited 
from the past regime 
 to build the capacity of the Civil Service so that it will execute the policies and 
programs of the government successfully 
 to facilitate the Civil Service to provide efficient and fair services to the public 
 to enhance transparency and accountability in the Civil Service 
 to build a Civil Service that stands for gender and ethnic equality and rights 
 to build a Civil Service that is ethically sound and free of corruption, nepotism 
and favouritism” (Mengesha and Common 2007, p. 7). 
 
From the above contextual background, it becomes evident that public sector 
organisations in Ethiopia have not been undertaking BPR based on each organisation’s 
own initiative. Rather, the driver was part of the government’s aim to reform the public 
sector and the work culture of its civil servants to realise the above PSIP goals. The 
government demanded that all public organisations across all government jurisdictions 
(federal, state, local administration) implement BPR. To this end, the government 
mandated a Ministry office called the ‘Ministry of Capacity Building’ to coordinate and 
follow up the BPR implementations by public organisations at the national level. The 
government also set up a steering committee composed of all Ministry Offices and 
chaired by the Prime Minister. An interview with the BPR expert in MoCB explains the 
rationale behind and the settings for Ethiopian’s BPR:  
Relative to the technological, social and political changes that is taking 
place, the Ethiopian public sector system was so archaic that it required 
fundamental reform. Simple continuous improvement and incremental 
changes were not just enough to deal with the extent of problems that exist 
with our public sector organisations. Cognisant of this fact, the government 
adopted BPR as most appropriate reform tool to transform and modernise 
the public sector. A national steering committee chaired by the Prime 
Minister and composed of all Ministers were formed. MoCB was mandated 
to lead and coordinate the role out of the BPR program to all public sector 
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organisations in Ethiopia. In order to empower MoCB for giving training 
on BPR for top management members and its employees, MoCB was also 
mandated to oversee the activities of the Ethiopian Civil Service College, 
Ethiopian Management Institute and the Federal Civil Service Agency. For 
purpose of training, MoCB also developed a BPR training manual drawn 
primarily from reengineering books such as ‘reengineering the 
corporation’, ‘beyond reengineering’ and ‘agenda’ by Hammer and 
‘seamless Government’ by Linden. The BPR encompasses fundamental 
and radical changes to the four major quadrants stated by Hammer: 
process, structure, performance management and measurement, and values 
and beliefs (Interview with BPR Expert, MoCB). 
The finding in relation to the contextual factors leading to BPR implementation 
suggests that public organisations in Ethiopia are not implementing BPR proactively; 
that is, they are not guided by their own strategies and plans. This implies that the 
strategic perspective as a determinant factor of BPR success is less relevant for public 
sector BPR implementation in a developing economy context.  
 
4.2.4. Characteristic of the Ethiopian Public Sector BPR  
 
The nature and type of Ethiopian BPR is the original version of BPR promoted by 
Hammer and Champy (1993; 1996), Hammer (1990, 2001) and Linden (1994). As 
stated before, this is a deliberate choice by the government to realise the above-stated 
objectives of the PSIP. The term ‘business process reengineering’ is applied to the 
reengineering activity in Ethiopia; the scope of change includes all functions of a public 
organisation, and the extent of change involves structure, performance management and 
measurement, shared values and beliefs, and business processes. The interview with the 
civil service office head of MoTI supports this point: 
MoTI’s BPR implementation follows the guideline of Michael Hammer’s 
books of ‘reengineering the corporation’, ‘beyond reengineering’, ‘agenda’ 
and Linden’s book of ‘seamless government’. Accordingly, we conducted a 
radical and holistic BPR that wasn’t constrained by existing regulations, 
rules, procedures, and structures. The only constraining factor was the 
vision and policy of the government. As the result of the BPR, the 10 
different offices under MoTI were reduced to nine processes (six core and 
three support processes). Following Hammer’s four quadrants of change, 
our BPR changed the structure, performance measurement, and values and 
belief systems parallel to the redesigned business processes. In our case, 
BPR was used as a reform tool to implement the vision and policy of the 
government (Interview with Civil Service Office Head, MoTI). 
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The above claim is also supported by Debela (2010), who investigates the BPR practice 
of MoCB; Wanna Wakie (2010), who made an assessment study of the BPR 
implementation in the Ethiopian Revenues and Customs Authority (ERCA); and by 
Mengesha and Common (2007), who studied the outcomes of MoTI’s BPR practice. 
Further, the training material (see Table 4.2 code D10) itself is directly extracted from 
Hammer and Champy (1993) and Hammer (2001) (see Figure 4.1, below). 
 
  
Figure 4.1. BPR Training Material by MoCB (Source Table 4.2 D10) 
 
The mechanism of BPR diffusion to public sector organisations in Ethiopia has been 
through MoCB assigning ‘BPR Czars’ for each public sector organisation that 
implements BPR. The role of the BPR Czars includes consulting with top management 
in establishing BPR steering committees; advising in the identification of core and 
support business processes; providing BPR training; and evaluating the AS-IS and TO-
BE documents produced for each process identified. The Czars are also expected to 
oversee the progress of BPR implementation and to report to the MoCB. About the 
nature of the BPR training offered, the BPR Czar assigned to MoTI said the following: 
Week long training was given to management members, reengineering 
team members, and employees. The training material developed by MoCB 
based on primarily Michael Hammer’s books is given to each trainee. The 
training covers concept and definition of BPR, BPR principles and 
strategies, BPR methodology and guideline (Interview with BPR Expert, 
Ethiopian Management Institute). 
 
   
90 
 
 
The Civil Service Office Head of the MoTI described the reengineering process as 
follows: 
The BPR at MoTI follows five phases: preparation, as-is, to-be, 
implementation, and calibration. During preparation phase, steering 
committee was formed, and processes identified, reengineering teams for 
each sub-process selected, training on BPR was given, benchmarking tours 
and visits were made. This was followed by as-is and to-be activities. Upon 
acceptance by the steering committee, a new structure and performance 
measurement and management system was designed and implemented. The 
to-be documents were also given for ICT unit of the organisation so that 
each sub-process is supported and enabled by IT (Interview with Civil 
Service Office Head, MoTI). 
The BPR implementation included all functions and aspects of the Ministry and the 
agencies and bureaus within the Ministry. As such, no function remained untouched. 
This implies that the BPR at MoTI has functional breadth. The BPR literature 
recognises the breadth of BPR as facilitating the outcome and impact of BPR 
(Weerakkody, Janssen and Dwivedi 2011). 
 
The principles of BPR recognise the central role of IT, and in fact some argue that BPR 
and IT are inseparable (Davenport 1993; Thong, Yap and Seah 2000). However, the 
experience of MoTI shows that IT professionals and their input have been largely 
marginalised during the change process. This is partly because of the lack of 
organisational capability to retain IT professionals with the necessary level of expertise. 
There was also inadequate investment to build the information system and IT 
capabilities necessary to support and enable all nine processes of the MoTI during the 
BPR. This observation is consistent with Debela’s (2010) finding that IT professionals 
were marginalised during the reengineering process of MoCB. As a result, not all of the 
redesigned business processes were supported by the necessary information systems, 
and even those that were supported faced the challenge of upgrading the information 
systems. Continuous improvement of changes made, including in terms of the 
information system, is critical to stabilising the change and sustaining the outcome of 
BPR (Thong, Yap and Seah 2000; Gulledge and Sommer 2002; Weerakkody, Janssen 
and Dwivedi 2011).  
 
A comparison of the AS-IS and To-BE documents collected (see Table 4.2) shows that 
the MoTI has significantly reduced the number of steps in each of the nine processes 
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subjected to reengineering. For example, based on document code D2 (from Table 4.2, 
above), it used to take 39 steps and 108 days for a foreign company to secure an 
investment license. However, post-BPR, it only takes four steps and two days. Further, 
document code D6 (from Table 4.2) revealed that while it used to take 26 work steps 
and 35 days for a company to secure a trade licence, post-BPR it only takes six work 
steps and 34 minutes to get a trade license. Owing to such achievements, MoTI assessed 
its BPR implementation as a successful undertaking. As the Civil Service Office Head 
puts it: 
Our overall assessment of the BPR implementation is successful. We 
radically changed the structure, employee attitudes, and performance 
measurement system. We achieved dramatic improvement from the BPR. 
Work steps and processing time were significantly reduced, quality of 
service provision was improved, customers were empowered to seek for 
more and better services through our customer relations sub-process, and 
performers (employees) were more empowered and become more customer 
oriented. In our case, we fully attribute the result achieved to the 
reengineering team’s capability and the top management’s knowledge, 
leadership capability and commitment to the BPR (Interview with Civil 
Service Office Head, MoTI). 
 
Despite shortcomings related to the enabling IS, MoTI’s BPR is one of the few BPR 
implementation sites considered as a model at the national level (Mengesha and 
Common 2007; Minister 2006). However, this should come as little surprise considering 
the success attained by MoTI in terms of BPR outputs and outcomes relative to MoTI’s 
pre-BPR days, which were characterised by highly bureaucratic, functionally 
demarcated administrative and service processes, and a civil servant culture that gave 
little value to customers. However, the perceived BPR success and its sustainability 
remains questionable, given that the reengineered processes are not sufficiently 
automated and lack enabling IS and IT. This would suggest a strong possibility of 
backsliding.  
 
4.2.5. Influencing Factors  
 
From the exploratory study a number of factors that influence (either by inhibiting or 
facilitating) the BPR output, outcome and impact can be identified. The main ones 
include the lack of involvement of IT/IS professionals in the redesigning of business 
processes, the lack of organisational IT/IS capabilities, the post-BPR calibration 
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interventions and the problem of adjusting the performance measurement and 
management system to include incentives and rewards. Each of these factors is briefly 
discussed below. 
 
Lack of Involvement of IT/IS Professionals in the Redesigning of the Business 
Processes: The reengineering team are aware of, at least theoretically, the significant 
role and place of IT/IS in the BPR effort. However little effort was made in practice to 
articulate where and how IT/IS helps to automate, informate and/or transform a 
particular business process. Although the MoTI has an ICT unit, when the nine business 
processes of MoTI were redesigned, the involvement of IT professionals was limited 
only to the planning and information support business process, with the ICT head as the 
process owner. The planning and information support business process comprises 
planning (both strategic planning and annual planning), audit, documentation and IT 
service activities. Some of these processes do not directly relate to IS/IT functions.  
 
Importantly, for the other eight sub-processes, no advice or input from IT was sought 
while defining the TO-BE processes. Rather, TO-BE documents were transferred to the 
ICT unit as part of the implementation effort. The ICT unit did not have any knowledge 
about how these TO-BE processes had been conceived. According to the ICT head of 
MoTI, these redesigned processes were simple workflows that did not identify or 
indicate their IT/IS requirements. In his own words:  
As people from ICT unit did not participate in the reengineering team, the 
redesign team failed to do the job in the light of the power of current state 
of the IT/IS technology and in a manner that clearly indicates areas for 
automation and IS support. As it is now, we have problem of understanding 
the TO-BE documents and working with the respective process owner to 
produce request for proposal documents since developing the enabling 
systems and technologies is beyond our capacity (Interview with ICT 
Head, MoTI). 
 
The above case shows that IT professional were marginalised in the reengineering 
effort, which is detrimental to the BPR outcome. This finding is consistent with those of 
Debela (2010) who found that, in the case of MoCB, the IT unit was not involved in the 
redesign activities. Bashein and Markus (1997, as cited in Grover and Markus 2008, p. 
6) reported that BPR projects often fail to succeed because IT professionals are 
marginalised in BPR projects by their executives.  
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Organisational IT/IS Capabilities: The exploratory study shows that the trade 
registration and licensing business process, which was reengineered in 2003 and has 
been in operation since then, is also supported by enabling IS. Licenses, trade names 
and company names are registered electronically and the records are kept in a database 
accessible based on employees’ assigned privileges. The automation has brought about 
improvement to service delivery. However, the process owner could not upgrade the 
software to accommodate some minor changes that became necessary during the 
calibration process. Two reasons were given for this. First, the consultant that developed 
the application and that used to provide support had left Ethiopia. Second, the ICT unit 
of MoTI did not have the necessary expertise to provide support and upgrade the 
system, despite having the source code of the program. Consequently, the employees 
were forced to revert to manual ways of working, even though they had enjoyed 
working with the computerised system. The team leader of registration and licensing 
expressed the situation as follows: 
The application software solved a lot for us except it inhibits us from 
making minor changes such as inserting additional information, changing 
labels, even changing a character. We were hoping our ICT unit to support 
us on this and similar matters but I think they don’t have expertise. Due to 
this we start working manually and are not using the application software 
(Registration and Licensing Team Leader, MoTI). 
 
Further discussion on this point with the ICT head revealed that his unit had received 
the source code, but could not find anyone with expertise in the area due to the 
prevailing low salary scale of MoTI. The unit has only four employees, including the 
ICT head himself. Asked about a solution, the ICT head said: 
well, we are still looking for hiring expertise on the area and at the same 
time corresponding with the consultant who developed the software 
through email. I hope he will be replying soon. Due to the low salary scale 
of MoTI, many of the employees of our ICT unit left and right now the ICT 
unit has only four people including myself. The management has a wrong 
assumption that one IT professional knows every aspect of IT-program 
development, database administration, Network administration, website 
development (Interview with ICT Head, MoTI). 
 
The above case is a typical situation of many of the public organisations in Ethiopia. 
Debela’s (2010) finding in relation to the BPR practice of MoCB is one other example. 
The case is also a typical example of ICT-based reform in a developing economy 
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context in which there is a conception–reality gap (Heeks 1999). Organisational 
capabilities to develop enabling application software and provide continuous support 
and training on the same post-BPR are critical determinant factors, both for BPR 
success and for the further enhancement of BPR’s organisational impact.  
 
Post-BPR Calibration efforts: Calibration is a post-BPR undertaking by a process 
owner to adjust the redesigned business process that is already put into operation based 
on feedbacks received from clients and weaknesses identified. Once the redesigned 
business processes are implemented, complementary continuous improvement practices 
are essential to maintain performance (Weerakkody, Janssen and Dwivedi 2011). In the 
Ethiopian context, such practices are known as calibration efforts. The MoTI calibrated 
the registration and licensing business processes twice after the initial BPR 
implementation. This suggests that the source of BPR’s effect on performance does not 
come only from the one-time BPR intervention, but also results from post-BPR 
calibration efforts. In fact, the development of the IS that supports the registration and 
licensing process and the further need for upgrading it was a result of the calibration 
effort. As such, calibrating the reengineered process helps to correct some flaws and 
accommodate changes taking place in the technological and organisational environment. 
This further deepens the change, to prevent backsliding to pre-BPR ways of working. 
The civil service head of MoTI expressed the following:  
Reverting back to earlier days is unthinkable because the customer is 
empowered to demand more and never accept less than what is being 
provided now; the employees are also empowered in their decision-making 
power and knowledge; the enabling IS system is put in place; the 
performance measurement and management system is being changed albeit 
it was not as fast as it ought to be; and above all most of the rules, 
regulations and laws were changed (Interview with the Civil Service Office 
Head, MoTI). 
 
The above suggests the importance of sufficiently changing the enabling IT/IS, process 
and performance management system, and laws and regulations that underlie the 
administrative and service delivery processes, and employee and customer 
empowerment post-BPR, as part of the calibration effort to protect the change from 
backsliding.  
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Problem to adjust the incentive and reward systems: Despite the promise of 
management to adjust the incentive and reward system, the exploratory study finding 
shows that, in reality, this was not possible. The employees were discharging their 
duties and responsibilities with great zeal and dedication in anticipation of the promised 
incentive, only to learn that it was outside the mandate and capacity of top management. 
The current reward system thus remains the same as pre-BPR, which is incompatible 
with the performance-based system that BPR necessitates. In the words of the licensing 
officer: 
although the new job design made us to work multiple jobs with relatively 
few resources, we didn’t get any reward adjustment for that. We were 
promised salary adjustment but this did not materialise so far (Interview 
with Licensing Officer, MoTI).  
Similarily, the team leader for registration and licensing said: 
Our employees were promised by the management for salary adjustment 
but that couldn’t happen. Although employees feel demotivated, they 
understand that this was beyond the capacity of the management (Interview 
with Team Leader of Registration and Licensing, MoTI). 
 
Difficulty of changing the reward system is a typical BPR implementation problem in 
the public sector in general and in developing economies in particular (Debela 2010). In 
fact, as discussed in the Chapter 3, the problem of instituting an appropriate incentive 
and rewards scheme is one of the characteristic features that distinguishes public sector 
BPR from private sector BPR. Linden (1994) argued that government offices providing 
seamless services require multi-skilled teams as one of their characteristic features. 
Process-based organisations should also form teams of multi-skilled professionals to 
take charge of a particular process/case, with the process owner as coach. The 
performance of such teams of professionals needs to be measured on both a team and 
individual basis. Reward and incentive schemes should be based on achieving 
performance targets set for the group and the individual. Besides stressing the 
importance of performance measurement at three levels (that is, organisational, 
team/group and individual), the BPR literature suggests tracking performances in terms 
of service cost/budget, service quality, service time and service level (Hammer and 
Champy 1993).  
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Failure to change the performance management and measurement system such as the 
reward system has the effect of removing the motivation of both the team and 
individuals to perform at their best and, over time, this can cause the BPR to backslide.  
 
4.2.6. Implications of the Pilot Study  
 
From the above findings of the exploratory study, the following six lessons about 
factors that influence BPR project success are noted. These lessons have implications in 
developing the conceptual framework reported in the next section. 
 
First, the capability of the change agents, including the leadership, involved in 
implementing BPR can affect the output and outcome of BPR. Capability refers to the 
essential skill, knowledge and commitment of the change agents, such as the 
reengineering team, BPR Czar and the top management. The findings suggest that the 
capability of change agents is a critical determinant of BPR success. The range of 
relevant knowledge and skills that the change agents possess should cover BPR project 
management, BPR change management, the role of IT in BPR, functional area 
knowledge and process mapping.  
 
Second, the scope of BPR implementation by public organisations in Ethiopia is holistic 
and involves all functions of the organisation. Thus, BPR breadth is not a factor that 
makes a difference to BPR’s impact on performance. In contrast to BPR breadth, BPR 
depth (that is, the extent of changes made to the six levers of business process-based 
change), could be an important factor. From the findings, while the changes made to the 
structure, values and belief systems, jobs and skills, and roles and responsibilities were 
sufficient, the same was not true about the enabling IS, IT and the process and 
performance management systems. Thus, an organisation’s capacity to change the 
enabling IS, IT and process and performance management systems sufficiently could be 
an important factor affecting the outcome and impact of BPR in a developing economy 
context.   
  
Third, while BPR produces favourable output and outcomes, its impact on overall 
organisational performance appears to be dependent on continuous BPR improvement 
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intervention and post-BPR change calibration practice. Post-BPR change calibration 
practice is essential to develop and deploy the set of skills, systems and technologies 
needed to both further enhance BPR depth in relation to the IS, IT and process and 
performance management systems, and to sustain the initial success so that old practices 
are not reverted to. 
 
Fourth, the exploratory study shows a significant gap between the organisation’s need 
for systems and technologies that support and enable the process change already 
introduced on a continuous basis and the set of skills, systems and technologies that the 
organisation currently has. While the presence of this set of skills, systems and 
technologies can ensure continuity in the BPR outcomes achieved and further enhance 
their organisational impact, their absence can cause business disruption and backsliding 
in terms of practice. This essential set of skills, systems and technologies includes 
developing and/or deploying information systems that support and enable the 
reengineered business processes; upgrading those information systems developed when 
the business needs necessitate; providing training to users on those systems; laying a 
robust IT infrastructure; aligning the IT and IS strategy with the business process; 
ensuring ongoing process measurement and management; empowering front-line 
employees and process owners through skill development; and implementing a 
performance measurement and management system that aligns with the process-based 
nature of the organisation. This set of skills, systems and technologies could make the 
performance difference among public sector organisations. Therefore, this is a key 
factor that must be considered in the current study. 
 
Fifth, the findings reveal that a problem adjusting the incentive and reward system as 
part of the BPR. Thus, it is relevant to assess the negative effect on the BPR outcome of 
not implementing an incentive and reward system.   
 
Sixth, the BPR undertaken in Ethiopia promotes a fundamental rethinking of the 
manner in which change is implemented in radically transforming the organisation’s 
business processes and other change levers. BPR involved radical change, and this can 
result in many initial flaws in the redesigned processes, which then need to be corrected 
over time. Moreover, any positive outcomes achieved need to be sustained. This 
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requires creating a governance structure and mechanism for process management; that 
is, process measurement, evaluation and process improvement post-BPR. 
 
The next section discusses the implications of the findings of the literature review in 
Chapters 2 and 3, which, taken together with the above six implications of this 
exploratory study, form the building blocks of the conceptual model. 
 
4.3. Theoretical Background  
 
The conceptual foundation of this research is mainly drawn from the RBV theory 
(Barney 1991, 2001; Wade and Hulland 2004), which has been identified as useful in 
the review of the BPR literature (see Chapter 3 for details) and public sector 
organisation performance literature (see Section 2.4.2). Relevant insights from 
leadership and environmental determinism perspectives also informed the development 
of the conceptual foundation through the implementation problem construct. Further, 
the exploratory study indicated the importance of post-BPR competencies to convert 
BPR outcomes to organisational performance and to improve BPR’s impact. This 
notion of organisational competency, which is also a perspective within RBV theory 
and which will be discussed in detail in Section 4.3.2, further enforces the validity of 
the researcher’s choice of the RBV theory for this study. RBV has also been employed 
to conceptualise the link between an organisation’s resources and knowledge, business 
process performance and organisational performance in relation to e-Government based 
public sector based process change (Dzhumalieva and Helfert 2008). Thus, the use of 
RBV to investigate the organisational value of BPR is theoretically sound. Besides 
guiding and informing our research in identifying the research constructs, developing 
the research model and developing the research hypotheses, the RBV provides a cogent 
theoretical framework to evaluate the link between public sector BPR and organisation 
performance. 
 
As such, the RBV theory lays the foundation for the conceptual framework of this 
research, as it provides the essential concepts to frame the conceptual linkage between 
resources, competencies, business processes and public sector organisation 
performance. Within the umbrella of the RBV theory, the BPR literature (mainstream, 
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public sector and developing economy) will be used to identify the BPR-specific 
resources, competencies and complementary competencies. The public sector 
organisation performance literature will be used to identify the public sector relevant 
performance dimensions and indicators. The developing economy-specific BPR and 
public sector literature, as well as the exploratory study, will be used to contextualise 
the research framework to the realities of a developing economy public sector. Figure 
4.2 below gives an overview of the background literature that informs the foundation 
for the theoretical framework. 
 
 
Figure 4.2. Background Literature of the Theoretical Framework   
 
This section highlights the RBV, including organisational competencies and their 
relevance to the current study.  
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4.3.1. RBV, BPR and Public Sector Organisation Performance 
 
The RBV is one of the major perspectives in strategic management and attributes 
superior organisational performance to internal resources (that is, static resources, 
capabilities and competencies/knowledge, which is heterogeneously distributed across 
organisations) (Wernerfelt 1984; Barney 1991, 1995, 2001; Peteraf 1993; Teece, Pisano 
and Shuen 1997). The RBV has also become influential and useful theory in IS to 
investigate the link between IS resources and organizational performance (Wade and 
Hulland, 2004). As opposed to the externally focused perspective, which relates 
organisational strategy to competitive positioning and environmental factors, the RBV 
seeks to relate the sources of superior performance to efficient and effective use of 
idiosyncratic internal organisational resources (Barney 2001). A critical defining feature 
of RBV is its efficiency-based explanation of performance variation, as RBV attributes 
sources of strategic advantage to resources having intrinsically different levels of 
efficiency (Peteraf and Barney 2003). RBV argues that resources have the 
characteristics to deliver services or produce goods more economically (with less cost) 
and/or to better meet customer wants (that is, providing more value for same cost). In so 
doing, ‘organizations with superior resources can deliver greater value to their 
stakeholder(s) for a given cost (or can deliver the same benefit levels for a lower cost)’ 
(Peteraf and Barney 2003, p. 311). 
 
In the RBV, resources are defined as ‘tangible and intangible assets a firm uses to 
choose and implement its strategies’ (Barney 2001, p. 54). However, not all resources 
are equally important in generating strategic advantage or creating organisational value. 
To have a differential performance effect among organisations, such internal resources 
need to have strategic importance and, therefore, shall qualify for some essential 
attributes. In RBV, these essential resource attributes are valuable, rare, inimitable and 
non-substitutable (VRIN) (Barney 1991; Wade and Hulland 2004). 
 
Valuable resources refer to the resources capacity to make a difference in performance 
and create sustainable value for an organisation. Rarity refers to scarcity of the resource; 
that is, the heterogeneously distributed nature of the resource across organisations and 
should it is possessed by few organisations. Further, besides being rare, the resource 
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should have the potential for generating superior advantage/value for an organisation. 
The attribute inimitable refers to the degree of difficulty with which the resource can be 
imitated or copied by others. Finally, to be a strategic resource, the resource needs to be 
something that cannot easily be substituted (or acquired from the factor market). Said 
differently, to be strategic, the way the resource is organised demands a high level of 
competency and sophistication. Apart from those essential resource attributes, RBV has 
not attempted to list resources deemed to have strategic advantage across all contexts; a 
resource’s potential to generate strategic advantage is dependent upon the context in 
which it is applied (Barney 2001). 
 
In spite of the above commonly accepted resource attributes of the RBV, there exist 
different conceptualisations of resources; for example, in terms of competencies (Lado 
Boyd and Wright 1992; Lado and Wilson 1994), capabilities (Wernerfelt 1984); 
dynamic capability (Teece, Pisano and Shuen 1997) and assets (Wade and Hulland 
2004). For the purpose of this study, we use the resources and competencies 
classifications of the RBV (Lado, Boyd and Wright 1992; Wade and Hulland 2004). 
Resources in this case refer to what Wade and Hulland (2004) define as ‘assets’ and 
Lado, Boyd and Wright (1992) define as ‘input-based competencies’. Competencies, on 
the other hand, refer to what Lado, Boyd and Wright (1992) define as ‘managerial and 
transformational competencies’ and Wade and Hulland (2004) define as 
‘complementary competences’.  
 
Wade and Hulland (2004, p. 109) define assets as all useful tangible and intangible 
resources that an organisation possesses to deploy during the process of production and 
delivery of goods and services. This definition of assets is similar to Lado, Boyd and 
Wright’s (1992) definition of ‘input-based competencies’. According to Wade and 
Hulland (2004), assets can include IT infrastructure, IS systems and human resources. 
Input-based competencies refer to the physical, financial and human input resources that 
allow for the creation and delivery of goods and/or services that are valued by 
stakeholders (Lado, Boyd and Wright 1992). 
 
RBV can be applied with two different focuses. The first is on value creation and 
efficiency; that is, how to use and develop resources for creating value (Peteraf and 
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Barney 2003). As indicated in the literature review in Chapter 3, particularly under the 
resource perspective, BPR is a resource intensive undertaking. The availability of an 
adequate level of resources is one of the critical success factors for BPR (Willcocks 
2002; Ahadi 2004). Further, in relation to public sector organisation performance, 
Boyne (2003) identified resource availability as one of the major factors that determine 
the capacity and quality of public service delivery. The developing economy context, in 
which resources are relatively scarcer, also implies that resource availability and 
organisational capability to mobilise and deploy resources will account for variation in 
public sector organisation performance in that context. As a result, Ostadia et al. (2009) 
identified resources as desired organisational capabilities that potentially determine 
organisational readiness to undertake a successful BPR. Some of these resource 
capabilities include the physical resources, capital, human resource expertise and skill 
required during the pre-BPR and BPR implementation phases of a BPR project. 
 
In the context of BPR, this implies that how an organisation uses its stock of human, 
managerial and technological resources to transform its business process, human 
resources, organisational structure and work systems, and IS will influence the extent of 
improvement in the organisation’s processes and overall performance. The changes 
introduced to the business process, structure and information systems themselves 
become assets of greater worth (enhanced assets) (Wade and Hulland 2004). Thus, 
while the resource base of an organisation can influence BPR implementation success 
(Willcocks 2002; Ahadi 2004), BPR, in turn, can also be used as a resource building 
and renewing mechanism that can affect how effectively and efficiently an organisation 
fulfils its mandate and stated mission (Peteraf and Barney 2003; Dzhumalieva and 
Helfert 2008). In particular, in public sectors of developing economies, BPR-relevant 
resources, such as knowledgeable and skilled BPR change agents including the top 
management, technological resources, and even financial resources necessary for BPR-
associated investments and expenses, are arguably valuable, rare and heterogeneously 
distributed; thus influencing BPR implementation success.  
 
The second focus of RBV is on profit and inimitableness (that is, competitive advantage 
and sustainable competitive advantage). In this focus, the dependent variable is superior 
earning capacity (that is, profit as measured using, for example, ROI, ROA, ROR) and 
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competitive advantage (Peteraf and Barney 2003; Ray, Barney and Muhanna 2004). In 
relation to public organisations, profit orientation is not a major driving factor because 
the goal of public organisations is the effective and efficient fulfilment of the 
organisation’s mandate and mission, rather than the appropriation of profit per se 
(Hansen 2007). In particular, the public sector context of a developing economy does 
not lend itself to market-based competition.  
 
Therefore, the focus of RBV in theorising the BPR–public sector organisation 
performance linkage is more on understanding the way in which valuable, rare and 
heterogeneously available organisational assets deployed to the BPR help public sector 
organisations achieve their mandated and stated mission. This can be analysed in two 
ways. First, the effect of organisational assets on BPR output and outcome can be 
analysed. For a public sector organisation, possession of valuable and rare resources can 
result in improved and sustainable performance (Boyne 2003; Dzhumalieva and Helfert 
2008). Second, the effect of the BPR outcome and output can be analysed. This measure 
represents the impact of the enhanced organisational-idiosyncratic assets upon 
organisational performance; that is, the BPR impact. This is consistent with the 
argument that business processes, which are the focus of BPR, are sources of 
organisational performance (Porter 1991, p. 108; Ray, Barney and Muhanna 2004, p. 
26). Particularly in the developing economy context, a successful BPR output and 
outcome represent a valuable and heterogeneously available organisational resource 
(innovation) and can potentially explain performance differences across organisations. 
This is because public service delivery is the primary function of organisational 
business processes, and one which public stakeholders value highly.  
 
Besides resources, organisational competencies are also important determinants of 
performance. Wade and Hulland (2004) indicate the importance of skills, systems and 
technologies necessary to sustain and further enhance the organisational values created 
by BPR over the long term. The findings from the exploratory study identified a set of 
skills, systems and technologies necessary to sustain the outcome of the BPR and 
further enhance its organisational impact. In RBV, from the complementary 
competences perspective, this set of organisation-idiosyncratic skills, systems and 
   
104 
 
 
technologies is internally developed and not readily available from the factor market. 
This is discussed in more detail in the following sub-section.  
 
4.3.2. Organisational Competencies, BPR and Public Organisation Performance  
 
As indicated earlier, for the purpose of this research, competencies refer to Lado, Boyd 
and Wright’s (1992) notion of managerial and transformational competencies and Wade 
and Hulland’s (2004) notion of ‘complementary competences’. The notion of 
competency is one of the perspectives within the RBV (Lado, Boyd and Wright 1992; 
Teece, Pisano and Shuen 1997). Lado, Boyd and Wright (1992) conceptualise 
competencies as a bundle of distinctive resources and capabilities embedded in an 
organisation’s structure, technology, processes and interpersonal (and intergroup) 
relationships. Competencies also include those abilities, knowledge, skills and 
experiences internally developed and nurtured for producing outcomes (Teece, Pisano 
and Shuen 1997). Competencies are internally developed because of the deployment of 
combinations of individual resources in unique ways and through specific 
organisational routines/processes and as such cannot be bought (Teece, Pisano and 
Shuen 1997). 
 
Lado, Boyd and Wright (1992) identify four interrelated sources of competencies: 
input-based, managerial, transformational and output-based. Input-based competencies 
refer to the physical resources, organisational capital resources and human resources 
that allow the organisational transformational process to create and deliver goods and/or 
services that are valued by stakeholders (Lado, Boyd and Wright 1992). Managerial 
competencies refer to the distinctive capabilities of organisational leaders to design a 
strategic vision, communicate that vision, create a supportive system and environment, 
and empower and mobilise employees to realise the vision. Transformational 
competencies refer to capabilities that allow organisations to be innovative and rapidly 
adapt to changing circumstances both within and outside the organisation. Such 
capabilities include innovation, organisation culture and organisational learning, which 
permit organisations to use combinations of resources, methods, systems and processes 
to deliver products and/or services valued by customers. Output-based competencies 
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refer to visible outputs (for example, products and services) and invisible outputs such 
as customer loyalty and organisational reputation (Lado, Boyd and Wright 1992). 
 
Lado, Boyd and Wright’s (1992) classification of competencies into those four 
categories is relevant for the current research, as it provides a guide to theorise the set of 
necessary post-BPR skills, systems and technologies already identified as relevant by 
the exploratory pilot study. The managerial competencies subsume those post-BPR 
skills, management systems and technologies that top management devise and apply to 
link the BPR with the organisational strategy; to measure and manage processes and 
employee performance; and to empower employees post-BPR. The transformational 
competencies comprise those post-BPR skills, systems and technologies related to 
technological and process innovation. Input competencies and output competencies are 
represented by the BPR resource and performance constructs, respectively. 
 
Within the RBV theory, there is a notion of complimentary competencies. This refers to 
the co-presence of two, or more than two, resources and the effect such a relationship 
has upon organisational performance (Teece, Pisano and Shuen 1997). Wade and 
Hulland (2004) emphasised that complementary competencies influence organisational 
performance indirectly through interactions with other resources, and that they can help 
to sustain the performance level. After dividing resource attributes into two, as those 
that help to create organisational values and those that help to sustain and further 
enhance such organisational values once created, Wade and Hulland (2004) refer to the 
latter as complementary competence. Kim and Mahoney (2008) also describe 
complementary competence as an enhanced resource or asset that arises when a 
resource produces more value in the presence of another resource than is possible when 
acting alone. Kim and Mahoney (2008) further argue that with resource 
complementarity, the full economic value of a resource is a function of its use in 
conjunction with other particular resources as opposed to a separate use of both assets.  
 
The above notions of competencies, and particularly of complimentary competencies, 
are relevant to the theorisation of the BPR–public sector organisation performance 
linkage. BPR projects typically follow three main phases: Pre-BPR implementation, 
BPR implementation and post-BPR implementation (Grover et al. 1995; Kettinger, 
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Teng and Guha 1997). The post-BPR implementation phase involves ongoing activities 
of process adaptation, acceptance, routinisation and alignment of the IS to the 
information needs of the redesigned business processes and the management support 
system. Realising more value from a BPR undertaking requires not only valuable 
organisational resources for the pre- and BPR implementation phases, but also the 
development and effective exploitation of the necessary post-BPR skills, systems and 
technologies to complement the BPR changes. This implies that the sustainability of the 
process change introduced by the BPR and its organisational long-term impact depend 
both on the resources and input-based competencies available at the pre-BPR and BPR 
implementation stages and on the post-BPR competencies organisations can bring on a 
continuous basis. Lack of post-BPR complementary competence can cause the BPR to 
regress and backslide. 
 
BPR researchers have not typically and specifically looked from the perspective of 
complementary competencies. Nevertheless, a review of the BPR literature (mainstream 
BPR, public sector BPR and BPR in developing economies) showed a set of skills, 
systems and technologies that organisations need to nurture post-BPR (see Appendix 
4.1 ). This research is the first to introduce the notion of BPRCC into the nomology 
linking BPR with organisational performance (see Section 4.4.5 for more detail). 
 
4.3.3. Summary of Theoretical Background 
 
The theoretical basis of this research is the RBV theory, which was found to have both 
conceptual and empirical relevance in public sector and BPR literature. This theory is 
also suitable for the developing economy context. The current research uses the 
resource and complementary competences perspectives of the RBV. Being applied to a 
public sector context, the focus is on using the RBV concepts to theorise how the BPR 
implementation needs to leverage valuable and heterogeneously available organisational 
resources to change the business processes and all enabling organisational and 
technological systems, and how those changes in turn allow organisations to improve 
their business process performance. Further, the RBV lens allows for the identification 
and investigation of the value of the efficient business processes and BPR-
complementary managerial and transformational skills, systems and technologies that 
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public organisations develop and deploy post-BPR to sustain the BPR outcome and to 
enable the achievement of their mandated and stated mission. Table 4.3 provides a 
summary of the concepts relevant for the current research.  
Table 4.3. Summary of the RBV Concepts that Relevant for the Current Study 
Concept Definition Relevance to Current Study 
Assets (input 
based resource) 
Valuable and heterogeneously available 
tangible and intangible resources that 
organisations possess and deploy for 
producing and delivering goods and/or 
services  
Gives the conceptual lens to 
identify BPR resources that 
are necessary to undertake a 
successful BPR. It also helps 
identify the implementation 
problems that take place due 
to lack of such resources 
Competencies  Organisation specific skills, systems 
and technologies developed and 
deployed to achieve and sustain 
superior performance 
Helps to identify the post-
BPR competencies necessary 
to sustain and enhance the 
BPR outcome 
Complementary 
competencies  
Use of two or more competencies in 
combination to produce more value 
(better service) than would be possible 
from only a single competence alone 
Helps to identify 
competencies that can sustain 
and enhance the BPR 
outcome through 
complementing the 
reengineered business 
processes 
Transformational 
competencies  
Organisational competencies that 
facilitate and enable process innovation 
and improvement through consuming 
inputs and generating enhanced 
business processes and public services 
Helps to identify post-BPR 
complementary 
transformation competencies  
Managerial 
competencies  
Competencies of top management to 
design a strategic vision, communicate 
that vision, empower employees and 
mobilise them to realise the vision 
Helps to identify post-BPR 
complementary managerial 
competencies 
 
The next section presents the proposed research model, which integrates the various 
perspectives on BPR and organisational performance and links them to public sector 
BPR organisation value based on the above insights of the RBV theory.  
 
4.4. A Theoretical Framework of BPR and Public Organisation 
Performance 
 
Using the insights of the RBV, the general structure of the theoretical model proposed 
for the current research is shown in Figure 4.3. The model integrates the BPR resources 
and BPRCCs with BPR’s organisation value. As indicated in Section 3.2, the BPR’s 
value can be evaluated at three levels: BPR output, BPR outcome and BPR impact. Our 
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theorisation is that BPR can positively contribute to the process and overall 
organisational performance of a public sector, if the public sector organisation: (1) has 
the relevant BPR resources and capabilities at its disposal (in stock), (2) has undertaken 
the BPR with sufficient depth and breadth, (3) is developing post-BPR complementary 
set of skills, systems and technologies that are necessary to further enhance the 
organisational impact of the BPR, and (4) has successfully mitigated the effect of BPR 
implementation problems. 
 
Figure 4.3. Overview of the Research Model 
 
The research model posits that BPR generates value for public sector organisations in 
three ways.  
 
First, BPR resources and capabilities can be utilised to achieve deeper and wider 
changes in the organisation systems and technologies that support and enable the 
organisation business processes (Hall, Rossenthal and Wade 1993; Huizing, Koster and 
Bouman 1997). The breadth and depth of change achieved from the BPR represent the 
first BPR organisational value-generation mechanism.  
 
The second BPR value-generation mechanism is represented by the extent of 
improvements made to the business processes of the organisation (BPR outcome), 
which is the primary focus of BPR. Business processes are the intermediate outcome of 
organisation-idiosyncratic resources and capabilities, and they are the mechanisms 
through which resources and capabilities become real sources of organisational value; 
that is, through service delivery (Ray, Barney and Muhanna 2004, p. 26; Dzhumalieva 
and Helfert 2008). This is especially true for public administration and service 
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organisations because public service delivery is the function of the efficiency and 
effectiveness of the organisation’s business processes; and one that is valued highly by 
public stakeholders (Dzhumalieva and Helfert 2008).  
 
The third BPR value-generation mechanism is the performance effects that BPR brings 
about on overall organisational performance (BPR impact). Based on the insights from 
both the complementary competencies view of the RBV theory and the exploratory 
study and BPR literature, this study argues that public sector organisations can attain 
enhanced organisational impact from BPR through achieving dramatic business process 
efficiency and effectiveness as a result of developing the set of skills, systems and 
technologies necessary for deployment post-BPR to sustain and further enhance the 
organisational impact of the BPR outcome. A brief description of the concepts in the 
model is provided below. 
 
4.4.1. BPR Impact 
 
The BPR impact construct represents the effect of BPR on the overall organisational 
performance of public sector organisations. Henceforth, we refer to this construct as 
overall organisational performance. The concept is based on the findings of the public 
sector organisation performance literature review (see Section 2.2). The review 
indicated that organisational performance needs to be evaluated based on criteria 
covering the perspectives of internal stakeholders and the expectations of clients and 
citizens. The relevant dimensions included in this construct are enhanced achievement 
of organisational goals and objectives; increased level of organisational responsiveness; 
enhanced level of accountability and transparency; and increased level of staff and 
client (including citizen) satisfaction. Chapter 5 provides more detail on the 
operationalisation of the construct, including the literature sources from which they 
were drawn. 
 
4.4.2. BPR Outcome  
 
The BPR outcome construct refers to the improvements in the business processes of the 
organisation that result from the BPR undertaking. The construct is defined based on 
insights from the literature review findings of public sector organisation performance 
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(see Section 2.2) and BPR and organisational performance (see Section 3.2). 
Henceforth, we refer to this construct as process performance. Process performance 
refers to improvements in quality of service delivery processes (speed and reliability) 
and efficiency (i.e. cost reduction). Based on insights from the business process 
orientation perspective (discussed in Chapter 3) and the nomology of the RBV (see 
Section 4.3), business process performance is theorised to have a positive relationship 
with overall organisational performance. Chapter 5 provides details about the measures 
of the construct and the literature sources from which they were extracted.  
 
4.4.3. BPR Output 
 
BPR output represents the extent of changes made to the business process enabling 
organisational and technological subsystems because of the BPR undertaking. Drawing 
from the BPR depth perspective (see Sections 3.2 and 3.3), henceforth we refer to this 
construct as BPR depth. BPR depth reflects the extent of change to the organisational 
structure, IT/IS systems, performance measurement and management systems, roles and 
responsibilities, organisational values and beliefs, and employee skills and 
empowerment. The construct is adopted based on the BPR depth perspective, which 
was identified as one of the perspectives explaining the impact of BPR on performance. 
Based on the literature review and the logic of the RBV, BPR depth is posited to 
influence business process performance positively. Chapter 5 provides further detail 
about the measures of the construct and the literature from which they were sourced. 
 
4.4.4. BPR Resources and Implementation Problems 
 
The BPR resources and implementation problem concept represents the organisation’s 
ability to deploy the necessary human, technological and financial resources and to 
mitigate the impact of BPR implementation problems. The BPR human resource refers 
to the organisation’s capability and readiness to deploy BPR change agents with the set 
of knowledge and skills necessary for conducting a successful BPR project. The 
technological resource refers to the organisation’s technological capability and 
readiness for conducting a successful BPR project. The financial resource refers to the 
organisation’s capacity and readiness to finance the essential costs for undertaking a 
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successful BPR. BPR implementation problems refer to the difficulties experienced by 
organisations in implementing BPR. 
 
This construct is based on insights from the BPR resource perspective (see Chapter 3) 
and the exploratory study, which identified the importance of change agents’ knowledge 
and skill. Based on these insights and the logic of the RBV, the stock of valuable and 
rare resources (IS/IT, human resource and financial) deployed to the BPR project is 
posited to positively influence the BPR depth that can be achieved. The resources can 
also influence the post-BPR complementary competencies. Further, the BPR 
implementation problem is postulated to influence the extent of BPR depth negatively. 
Chapter 5 gives more detail about the measures of the construct and the sources from 
which they were derived. 
 
4.4.5. Post-BPR Complimentary Competencies 
 
The exploratory study reported in Section 4.2 indicated that most organisations that 
have undertaken BPR have improved the performance of their business processes. 
However, achieving order of magnitude improvements that go beyond process level 
benefits and that impact overall organisational performance on a continuous basis 
depend not only on reengineering business processes per se, but also on creating BPR 
complementary skills, systems and technologies necessary to institutionalise and sustain 
the redesigned business processes. This implies (as argued in Section 4.3.2) that the 
degree of post-BPR investment and change made to BPR complimentary organisational 
skills, systems and technologies is as important as the process change outcome attained 
by the BPR project. We refer to such necessary post-BPR skills, systems and 
technologies as ‘BPR complimentary competencies (BPRCCs)’.  
 
The importance of post-BPR-associated skills, systems and technologies (although not 
under the concept of BPRCC), is recognised by a few researchers of public sector BPR 
in general and developing economy BPR in particular. For instance, Linden (1994), 
Thong, Yap and Seah (2000) and Gulledge and Sommer (2002) indicate that IT-BPR 
alignment is one of the BPR critical success factors. McAdam and Donaghy (1999), 
Abdolvand, Albadvi and Ferdowsi (2008) and Sia and Neo (2008) report that employee 
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empowerment is critical to obtaining value from the BPR. IT infrastructure capability 
and integration of BPR with continuous process improvement are also stated as success 
factors by Ranganathan and Dhaliwal (2001) and Abdolvand, Albadvi and Ferdowsi 
(2008), respectively. Similarly, Hesson (2007) and Tarokh, Sharifi and Nazemi’s (2008) 
research of BPR in developing economy contexts indicate that IT infrastructure 
capability is critical for BPR effectiveness. Overall, given the fact that public sector 
organisations in developing economies operate under more resource constraints and in 
environments with less organisational, technological and managerial capability, the 
notion of BPRCC is even more appealing.  
 
Despite the appeal of the BPRCC concept to enhance the value of BPR in the public 
sectors of developing economies, thus far no study has been conducted that explicitly 
defines this construct, develops an instrument to measure it and establishes its 
nomological position and validity within the BPR and organisational performance field. 
To establish the conceptual foundation and nomological network of the BPRCC, we 
integrated several frameworks. Conceptually, the BPRCC is grounded upon Lado, Boyd 
and Wright (1992) ‘managerial’ and ‘transformational’ frameworks and Wade and 
Hulland’s (2004) concept of complementary competencies. Drawing upon the work of 
Lado, Boyd and Wright (1992) and Wade and Hulland (2004), and in combination with 
the BPR literature review (see Chapter 3 and Appendix 4.1), BPRCC is defined as: 
Organisation-idiosyncratic managerial and transformational set of skills, 
systems and technologies that are developed and deployed to complement 
the redesigned business processes to sustain and enhance the organisational 
impact of the BPR outcome. 
Thus defined, the BPRCC has two dimensions: BPR complementary managerial 
competence (BPRCMC) and BPR complementary transformational competence 
(BPRCTC). Each of these concepts will be defined and discussed in the following 
section. 
 
BPRCMC is defined as the post-BPR idiosyncratic complementary managerial 
competencies of the organisation’s top management to design a BPR compatible 
strategy and management system and to undertake the structural changes necessary to 
institutionalise and maintain the process changes introduced by the BPR. Such 
competencies involve integrating the BPR with the organisation strategy by developing 
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and deploying a performance measurement and management system; developing and 
deploying a process governance and process-based structure; empowering process 
leaders and front-line process team members with the requisite authority, knowledge 
and skill; availing the necessary resources; and developing an enabling environment to 
foster process culture, allowing it to mature and thrive within the organisation.  
 
Conversely, BPRCTC is defined as the post-BPR idiosyncratic complementary 
transformation competencies involving development and deployment of a continuous 
process, technological and managerial innovation/improvement and an organisational 
culture that encourages process culture and incremental learning to mature and thrive. 
Besides sustaining process change and enabling the delivery of superior services, such 
competencies help to enhance the organisational impact of the BPR further. 
 
Nomologically, the BPRCC is connected to the antecedents and impacts of BPR. Thus, 
one can draw from input-based competency (Lado, Boyd and Wright 1992), ‘resources’ 
(Wade and Hulland 2004) and BPR readiness (Ostadia et al. 2009) to show how 
technological, human and managerial resources influence BPRCC. Further, by drawing 
on BPR impact (Ozcelik 2010), one can argue how BPRCC might add value to an 
organisation’s overall performance. 
 
4.5. Hypothesis Development  
 
Figure 4.4 provides the conceptual model together with the hypotheses that show how 
the constructs of the research model are related to each other. The discussion of the 
empirical and conceptual arguments behind each of the proposed hypotheses is given in 
the following sub-sections.  
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Figure 4.4. Conceptual Model and Hypotheses 
 
4.5.1. BPR Process Performance and Organisational Performance  
 
Organisational performance refers to service outcome, responsiveness and democratic 
outcome (Boyne 2002) (see Table 2.3). Business process performance refers to 
efficiency and quality of service delivery process such as speed, cost and service 
reliability and couresy of staff (Boyne 2002) (see Table 2.3). In this study, while overall 
organisational performance is used to assess the impact of BPR, business process 
performance is used to assess the outcome of BPR. As a business process-based 
innovation, BPR has a direct and immediate effect at the business process performance 
level (Davenport 1993; Guha et al. 1997). Improvement in quality of service, cycle 
time, costs and flexibility contributes to overall organisational performance.  
 
Business processes are the means for service delivery (Hammer 2001). This implies that 
the responsiveness and transparency of the services delivered and customer satisfaction 
with those services depend on the efficiency and quality of the business processes. For 
example, Kohli and Hoadley (2006) show that increased levels of productivity because 
of improved cycle time and quality of service led to greater customer satisfaction. Prior 
studies also indicated that higher degrees of business process orientation and higher 
performance at the business process level lead to higher overall organisational 
performance impact (Guha et al. 1997; McCormack 2001; Kohli and Hoadley 2006; 
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Skrinjar, Bosilj-Vuksic and Indihar-Stemberger 2008). Melville, Kraemer and 
Gurbaxani (2004) argued that business process performance could positively contribute 
to improved organisational effectiveness, measured in terms of profitability and market 
value. Similarly, Kim and Mahoney (2008) empirically show that the impact of IT 
implementation on organisational performance is mediated when intermediary business 
processes are changed and improved. Grover et al. (1998) and Albadvi, Keramati and 
Razmi (2007) found that business-process level success mediates the relationship 
between IT and customer satisfaction, organisational growth and employee satisfaction. 
In the context of TQM, Chou and Chou (2007) also indicated that business process 
performance positively mediates the relationship between TQM practices and 
organisational performance.  
 
In the context of the public sector, Dzhumalieva and Helfert (2008) argue that 
improvements achieved at the public administrative and service business processes level 
bring more satisfaction to the major stakeholders of the public sector organisation and 
enhance organisational effectiveness. This is important for this study because public 
sectors in developing economies typically suffer from unclear administrative and 
service delivery processes, significantly slowed by ‘red tape’ (Mimba, Helden and 
Tillema 2007). The quality of the public sector internal recruitment process (Owusu 
2006) and public sector administrative and service delivery processes (Grindle 1997) 
can affect their ability to fight corruption and satisfy citizens (Andrews and Shah 2005). 
Improving the quality and efficiency of administrative and service delivery processes 
would therefore result in increased customer satisfaction, organisational responsiveness, 
organisational transparency and accountability (Mengesha and Common 2007; 
Dzhumalieva and Helfert 2008; Debela and Hagos 2011). The above argument 
underpins the first hypothesis of this thesis: 
  
H1:  Business process improvement achieved from a BPR positively 
influences overall organisational performance of a public sector 
organisation 
  
   
116 
 
 
 
4.5.2. BPRCCs and Organisational Performance 
 
BPRCCs is posited to enhance the BPR outcome achieved and increase the BPR’s 
impact on the overall organisational performance (effectiveness, responsiveness, 
transparency, accountability and customer and employee satisfaction). The exploratory 
study findings show that the organisational performance effect of BPR comes not only 
from a single BPR undertaking, but also from a series of change calibration 
undertakings made post-BPR. For example, the Trade Name Registration and Licensing 
IS developed and deployed by the MoTI (see Section 4.2.3, above) was the result of a 
change calibration effort and helped to improve service delivery to clients. 
 
Prior studies on BPR have identified a number of BPR complementary managerial and 
transformational skills, systems and technologies that can improve overall 
organisational performance. For example, Al-Mashari, Irani and Zairi (2001) and Lee 
and Asllani (1997) indicate that firms that develop and institutionalise continuous 
process improvement through integrating the BPR project with a continuous process 
improvement program manage to improve customer satisfaction and their 
competitiveness. Siha and Saad (2008) emphasised the importance of continuous 
monitoring, fine tuning and recalibrating the BPR outcome to assure sustainability and 
achieve more customer satisfaction and growth. In the public sector context, Thong, 
Yap and Seah (2000) and Weerakkody, Janssen and Dwivedi (2011) also indicate the 
importance of undertaking continuous process improvement to institutionalise the 
change introduced by the BPR and further improve public service delivery, customer 
satisfaction and responsiveness. They argue that failure to complement the BPR through 
institutionalising continuous improvement mechanisms subsequent to the BPR can 
cause performance to worsen over time and can create a situation whereby the 
organisation reverts to pre-BPR practices.   
 
Other studies on BPR have reported the organisational performance effect of post-BPR-
complimentary transformational competencies such as BPR-IS alignment (Grover, 
Fiedler and Teng 1994; Davenport 2008; Eardley, Shah and Radman 2008); effectively 
meeting the IS service delivery needs of the redesigned business processes by all 
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process owners (Attaran 2004; Herzog, Polajnar and Tonchia 2007); and building 
enabling IT infrastructure (Al-Mashari and Zairi 1999; Ahadi 2004). The public sector 
BPR literature also recognises BPR-IS alignment (Linden 1994; Thong, Yap and Seah 
2000; Gulledge and Sommer 2002; Ongaro 2004; Tarokh, Sharifi and Nazemi 2008) as 
critical to sustain the impact of BPR. In the specific context of developing economy 
public sector BPR, Hesson (2007) and Abdolvand, Albadvi and Ferdowsi (2008) show 
that an organisational capability to build BPR-enabling IT infrastructure and to deliver 
information that meets the needs of various process owners are critical for realising 
improved public service delivery and better customer satisfaction. The importance of 
BPR-IS alignment is also reported as critical success factor by Abdolvand, Albadvi and 
Ferdowsi (2008). 
 
The BPR complimentary managerial competencies, such as the implementation of 
effective performance measurement and management systems (Hammer and Champy 
1993; Al-Mashari and Zairi 1999; Ahadi 2004) and the empowerment of public process 
owners and front-line employees (Linden 1994; McAdam and Donaghy 1999; Thong, 
Yap and Seah 2000; Abdolvand, Albadvi and Ferdowsi 2008; Sia and Neo 2008), have 
also been shown to have the effect of institutionalising the change introduced by the 
BPR, sustaining its outcome and further enhancing public service delivery and customer 
satisfaction.  
 
Based on the above evidence and arguments, the following is hypothesised: 
 
H2:  BPRCCs positively influence the overall organisational 
performance of a public sector organisation 
 
BPRCCs presupposes a BPR outcome. Although improvements achieved in speed, cost 
and quality of public administrative and service processes from a one-time BPR can 
positively influence overall organisational performance, the exploratory study revealed 
that this impact is enhanced and sustained when public sector organisations develop and 
deploy post-BPR complimentary transformational and managerial skills, systems and 
technologies. Besides preventing backsliding in the administrative and service delivery 
process performance levels initially achieved (Weerakkody, Janssen and Dwivedi 
2011), the BPR complimentary transformational and managerial competencies 
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developed and deployed post-BPR can dynamically adjust and improve the business 
processes by leveraging the necessary changes taking place in the technology and 
working environment. By so doing, BPRCCs reconfigure and rebuild business 
processes and all necessary enablers, achieving greater impact on overall organisational 
performance. In other words, the overall organisational performance impact of the 
improvements achieved in administrative and service processes from a one-time BPR is 
mediated post-BPR by the complimentary competencies developed and deployed by 
public organisations. For example, Grover, Fiedler and Teng (1994) found that BPR-IS 
integration mediates the relationship between inter-functional and inter-organisational 
BPR and overall organisational performance clients’ and users’ satisfaction. The 
exploratory study finding also shows that the BPR undertaking is the source of the 
BPRCCs, which in turn sustain the BPR outcome and widen the organisational impact 
through change calibrations. Hence, the following hypothesis is devised: 
 
H3: BPRCCs positively mediate the relationship between business 
process performance and the overall organisational performance 
of a public sector organisation 
 
4.5.3. BPR Depth and Process Performance  
 
As already stated, BPR depth refers to the extent of changes made to the business 
process enabling organisational systems (structure, roles and responsibilities, employee 
skills, and values and belief systems), enabling IT infrastructure and enabling IS as the 
result of the BPR project (Hall, Rossenthal and Wade 1993). As such, the depth lever 
encompasses three dimensions of business process change enablers: change to 
organisational systems, change to the IT infrastructure and change to IS. 
 
BPR projects do vary in terms of their depth; which in turn influences the level of 
process performance. Hall, Rossenthal and Wade (1993) found a significant reduction in 
processing cost because of radically changing the enabling organisational systems 
concurrent with the business process change. Similarly, Huizing, Koster and Bouman 
(1997) and Tikkanen and Pölönen (1996) indicate that organisations that implement 
BPR with sufficient depth of change to the enabling organisational systems achieve 
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significant reductions in cycle time and processing cost, as well as increasing their 
processing quality. Albadvi, Keramati and Rasmi (2007) also showed that changing the 
enabling organisational systems, which they referred as organisational infrastructure 
together with the business process change had significant positive performance effect.  
 
In the context of public sector organisations, the NPM and reinvention movement 
(Osborne and Plastrik 2000) argue against the highly centralised traditional bureaucracy 
system and posit that organisations with decentralised structures are associated with 
faster service delivery processes. Similarly, public sector studies that investigate 
determinants of public sector service delivery performance have found that 
decentralised structures with more empowered front-line employees are an important 
determinant of BPR success (Rainy and Steinbart 1999; Brewer and Seden 2000; 
Moynihan and Pandey 2005). Public sector BPR studies have also found a positive 
relationship between depth of change in organisation systems and a reduction in 
processing speed and cost, with an improvement in quality. Similarly, Gulledge and 
Sommer (2002) and Weerakkody, Janssen and Dwivedi (2011) show that radical change 
to organisational systems (underlying structure, culture, and jobs and responsibilities) 
results in fast public service delivery processes. 
 
The positive effect of radically changing the organisational system from a functional-
based hierarchical structure to a process-based horizontal structure and of empowering 
front-line employees to increase the speed of service delivery processes was reported by 
McAdam and Donaghy (1999), McAdam and Corrigan (2001), Ongaro (2004), and 
Thong, Yap and Seah (2000). There is also evidence for the above claim in the context 
of developing economy public sector BPR. For example, Debela and Hagos (2011) 
found a significant reduction in work steps and processing time as the result of radical 
restructuring of the organisation structure and empowerment of lower-level employees. 
In line with this, the exploratory study identified significant reduction in work steps and 
service delivery time as the result of transforming the traditional centralised structure 
into a process-based customer-oriented structure with more empowered front-line 
employees. Thus, we hypothesise:  
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H4: Depth of change to organisational systems positively influences 
business process performance  
 
Despite the fact that IS and IT infrastructure are often used interchangeably to refer to 
the same idea; for the purpose of this study, Watson, Boudreau and Chen (2010) 
classification of IS and IT is used. Accordingly, IT signifies the devices that store, 
transmit or process information, while IS includes the people, processes, software and 
information technologies that support the organisation’s goals. As such, IS is more 
encompassing (Watson, Boudreau and Chen 2010) and more transformational (Hammer 
and Champy 1993; Kohli and Hoadley 2006). RBV-based studies on IS also make a 
distinction between the IT resource and IS resource concepts (Wade and Hulland 2004, 
p. 132). While IT is regarded as having little strategic value, IS is considered to consist 
of both assets and capability and to have strategic value. 
 
Regarding the relationship between depth of change in IS and business processes, 
Grover et al. (1998) and Albadvi, Keramati and Razmi (2007) indicated that 
organisations which automate and transformate the communication, planning and 
decision making, production and operation, and administration support processes using 
shared enterprise and expert systems managed to improve business process performance 
by reducing processing cost, reducing processing time and improving service quality 
and customer satisfaction. Hammer and Champy (1993) argued that integrated systems 
such as ERP, which permit access to information from a single source regardless of 
location, and knowledge-based systems that empower generalists to perform tasks that 
used to be performed by specialists have the power to transform business processes, 
structures and stimulate change and innovation. Davenport (1993) also described the 
effect of IS on process innovation via the streamlining and simplifying jobs and 
organisational structures; capturing and distributing information and knowledge about 
processes, coordinating processes across distance and eliminating intermediaries; 
monitoring (that is, tracking) process status; analysing and decision making; and 
changing process sequences (that is, enabling parallelism).  
 
There are also further empirical evidences for IS’s effect on process performance in the 
context of public sector BPR. For example, Sia and Neo (2008) indicated that the 
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processing speed and processing quality of tax assessment, levying and collection were 
significantly improved as the result of automating the tax assessment and collection 
business processes. Ongaro (2004) and Gulledge and Sommer (2002) reported a 
reduction in the time and cost of a service, with a corresponding improvement in the 
quality and responsiveness of that service, as the result of implementing one-stop 
shopping services using IS. Linden (1994) stated providing government service online 
in a seamless manner improves service delivery and quality of service through 
significantly reducing work steps and service time. Andersen (2006) underscored the 
importance of automating, informating and transforming government organisations’ 
administrative and service delivery processes to improve public service delivery. 
Weerakkody, Janssen and Dwivedi (2011) reported cost saving effect of transforming 
and changing the front and back-office sytems of government organisations through 
enabling e-Government portal systems and technologies. In the developing economy 
context, Hesson (2007) reported improvements achieved in the service processes of the 
Department of Naturalization and Residency in the UAE as the result of automating and 
informating with IS. With the exception of the difficulty observed in upgrading the 
system, the exploratory study also witnessed remarkable reduction in processing time 
and improvement in service quality after the trade name and licensing business 
processes were automated as the result of the change calibration.   
   
Based on the above findings about the effect of depth of change in IS on business 
process performance, the following is hypothesised: 
 
H5: Depth of change to the IS positively influences business process 
performance  
 
Based on the distinction stated above between IS and IT, we posited change to IS and 
change to IT to contribute to process performance differently. Change to IT represents 
changes made to the basic IT infrastructure, which is the basis for the provision of IS 
services and as such does not have a direct effect on business process performance. Its 
effect on business process performance is mediated by IS (Grover et al. 1998). This 
claim is also consistent with the RBV argument that the IT resource construct, which is 
an input resource, has an indirect effect on performance through the IS resource, which 
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automates, informates and transforms the underlying business processes (Wade and 
Hulland 2004). Based on the above arguments and findings, the following is 
hypothesised:  
 
H6: The depth of change to IT’s influence on process performance is 
positively mediated by the depth of change to the IS 
 
 
4.5.4. BPR Resources and BPRCCs 
 
The RBV literature subdivides ‘resources’ and ‘competencies’ and argues that resources 
are the basic input for building and developing complementary competencies (Wade 
and Hulland 2004). Based on the insights from the RBV, Lado and Wilson (1994), for 
example, argue that human resource systems have the potential to increase or hinder the 
development and utilisation of organisational competencies. By defining resources as 
the input/raw material in the development of competencies, Teece, Pisano and Shuen 
(1997) also argued that resources positively affect competency development and that 
this, in turn, positively influences organisational performance. Teece, Pisano and Shuen 
(1997) stated that organisation-specific heterogeneous technological, human, 
managerial and financial resources are the sources of complementary competencies, 
which further transform those basic resources into more enhanced assets.  
 
Using the insights from the RBV and the complimentary competence perspective, we 
argue that post-BPR organisational specific stocks of human, financial and 
technological resources and capabilities are the source of BPRCTC and BPRCMC. 
Utilising these basic input resources and the capabilities already developed in the BPR 
(such as redesigned business processes, process-based team structures, information 
systems and managerial systems), the BPRCCs dynamically respond to further needs 
for enhancing the BPR outcome and increasing the organisational impact of the BPR. 
Thus, for BPRCCs to have a meaningful impact on overall organisational performance 
there needs to be an organisation-specific set of human, managerial, technological and 
organisational resources.   
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In the context of public sector organisation performance, Boyne (2003) argued that the 
effect of financial resources (which are an input resource), on organisational 
performance is positively mediated by real resources such as competent staff, IS and IT. 
Some public sector BPR studies also indicate the importance of financial and human 
resources in developing the competencies necessary for institutionalising change and 
ensuring that the BPR outcome does not backslide (Thong, Yap and Seah 2000; 
Weerakkody, Janssen and Dwivedi 2011). Further, Thong, Yap and Seah (2000) 
emphasise that BPR creates new structures, jobs, roles and responsibilities, IS and IT 
systems and highly empowered employees. Sustaining these newly developed 
organisational, technological and managerial systems calls for a huge financial 
investment and ongoing budget. Thus, the development and effective utilisation of 
BPRCCs require significant resources.  
 
Hence, the following hypothesis is posited: 
   
H10: BPR resource is positively related to BPRCCs developed and 
deployed post-BPR 
 
4.5.5. BPR Resources and BPR Depth  
 
The relationship between resources and performance is the focus of the RBV. The 
insight from the RBV and the BPR resource perspective suggests that BPR resource 
positively contributes to BPR depth. BPR resource refers to the organisation’s financial 
capacity and readiness to finance BPR-related expenditures (Willcocks 2002); the 
organisation’s BPR personnel capability (Al-Mashari and Zairi 1999; do Carmo Caccia-
Bava, Guimaraes and Guimaraes 2005); and the IT/IS resource of the organisation pre-
BPR (Grover et al. 1998; Albadvi, Keramati and Razmi 2007).  
 
IT and IS are core enablers of business processes (Davenport 1993; Hammer and 
Champy 1993) and their level of change during a BPR undertaking determines the BPR 
project’s success (Hall, Rossenthal and Wade 1993). However, radical change to 
enabling IT and IS requires organisations to have both financial capacity (Devaraj and 
Kohli 2000; Willcocks 2002) and technological capability (Grover et al. 1995; Grover et 
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al. 1998; Albadvi, Keramati and Razmi 2007). A high level of BPR-associated financial 
investment in BPR IT/IS has a positive effect on the depth of change to the enabling IS 
and IT infrastructure (Devaraj and Kohli 2000; Willcocks 2002). This suggests that 
organisations must have the financial capacity to ensure BPR success. In addition, the 
IT/IS resource (including competent IS/IT personnel) that organisations have pre-BPR 
positively influences the depth of change that can be achieved to the enabling IS and IT 
infrastructure (Grover et al. 1998; Khong and Richardson 2003; Albadvi, Keramati and 
Razmi 2007). An organisation’s technological competence and the BPR team members’ 
(including the top management’s) knowledge and understanding about the role of IT/IS 
in BPR are also reported to positively influence depth of change to the enabling IS and 
IT infrastructure (Grover et al. 1995; Al-Mashari and Zairi 1999; Ranganathan and 
Dhaliwal 2001; do Carmo Caccia-Bava, Guimaraes and Guimaraes 2005). BPR teams 
should have an awareness and basic appreciation of the potential of IT (Markus and 
Robey 1995, in Grover et al. 1995), as well as knowledge and skill on project and 
change management (Grover et al. 1995) to sufficiently change the enabling IS and IT 
infrastructure. Lack of vision about the automational, informational and 
transformational role of IT in BPR lessens the depth of change possible in this respect 
(Davenport 1993).  
 
Similarly, public sector studies identify real resource, such as organisational IT resource 
and capacity (Boyne 2003; Moynihan and Pandey 2005; Pablo et al. 2007), top 
management’s technological management capability (Rainey and Steinbauer 1999; 
Carmeli and Tishler 2004) and high performing human capital (Brewer and Seldon 
2000; Carmeli and Tishler 2004; Moynihan and Pandey 2005) as important 
organisational resources that allow radical change to the IT and IS infrastructure that 
enables all public service delivery processes. In developed economy public sector BPR 
studies too, the importance of having adequate financial resources and technological 
competence to sufficiently change the enabling IT and IS systems has been emphasised 
(Thong, Yap and Seah 2000; Gulledge and Sommer 2002; Ongaro 2004; Andersen 
2006). In the domain of public sector developing economy BPR, Martin and Montagna 
(2006) and Hesson (2007) indicate that radical change to the enabling IS and IT is often 
not possible due to a lack of both financial resources and technological capability. 
Similarly, Debela and Hagos (2011) and Debela (2010) found insufficient change to the 
   
125 
 
 
enabling IS and IT in their studies, due to the marginalisation of IT professionals during 
the reengineering process and the poor technological capacity of the organisations. The 
findings from the exploratory study conducted as the foundation of this thesis also 
revealed an insufficient change to the enabling IT and IS because of technological 
capacity problems in the case study organisations (MoTI).  
 
Based on the above findings, the following hypotheses are put forward:   
 
H7: BPR resource is positively related to the depth of change to IT  
 
H8: BPR resource is positively related to the depth of change to IS  
 
Prior studies also show that the availability of sufficient financial resources for staff 
training and retraining, organisational restructuring, benchmarking touring and new 
reward systems positively contributes to the radical transformation of the underlying 
structures, reward systems, performance measurement systems, and values and belief 
systems of a BPR-implementing organisation (Willcocks 2002; Ahadi 2004;  do Carmo 
Caccia-Bava, Guimaraes and Guimaraes 2005; Ahmad, Francis and Zairi 2007; Herzog, 
Polajnar and Tonchia 2007). Other than financial resources, the knowledge and skills 
level of BPR personnel positively influence the level of change made to the enabling 
organisational structure, values and beliefs, employee skills and performance 
measurement and management systems. The set of BPR personnel’s knowledge and 
skills identified as relevant for sufficiently transforming the enabling organisational 
system include cross-functional knowledge (Al-Mashari and Zairi 1999;  do Carmo 
Caccia-Bava, Guimaraes and Guimaraes 2005), change management knowledge 
(Hammer and Champy 1993; Grover et al. 1995; Al-Mashari and Zairi 1999; Khong 
and Richardson 2003), BPR project management knowledge (Grover et al. 1995; Khong 
and Richardson 2003;  do Carmo Caccia-Bava, Guimaraes and Guimaraes 2005), 
leadership knowledge (Hammer and Champy 1993; Sung and Gibson 1998) and a 
knowledge of BPR methodology, tools and techniques (Kettinger, Teng and Guha 
1997). 
 
In addition to the above private sector BPR studies, public sector organisation 
performance studies lend further evidence regarding the positive effect of BPR 
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resources on changes in the enabling organisation systems. For example, public sector 
organisation performance studies identified factors such as financial and real resources 
(Grindle 1997; Boyne 2003; Moynihan and Pandey 2005; Pablo et al. 2007), top 
management’s technological management capability (Rainey and Steinbauer 1999; 
Carmeli and Tishler 2004), top management’s leadership and change management 
competencies (Rainey and Steinbauer 1999; Fernandez 2005), high-performing human 
capital (Brewer and Seldon 2000; Rauch and Evans 2000; Carmeli and Tishler 2004; 
Moynihan and Pandey 2005; Owusu 2006) and human resource utilisation (Al-Yahya 
2008, 2009) as important organisational resources that enable radical change in the 
enabling organisational structure and roles and responsibilities through the 
decentralisation of the decision-making processes and the empowerment of lower-level 
employees.  
 
The significance of BPR resources for realising a radical change to the organisational 
system has also been recognised in public sector BPR studies. For example, Halachmi 
and Bovaird (1997) and Tarokh, Sharifi and Nazemi (2008) stated the importance of 
organisational readiness and capacity (such as the possession of the necessary 
knowledge for BPR planning, BPR project and change management) to undertake a 
radical BPR. Scholl (2003, 2005) found that the availability of adequate resources 
(financial, human and technological) were necessary to change the organisational 
structure and culture with sufficient depth. The relevance of having adequate resources 
(financial, human and technological) to undertake a radical BPR is also emphasised by 
other public sector studies (Harrington, McLoughlin and Riddell 1998; Thong, Yap and 
Seah 2000; MacIntosh 2003). Others also identified the quality attributes of the change 
agents as relevant to the realisation of radical change to the underlying organisational 
system. Such attributes include the knowledge and skill of the change agents on the 
functions of the organisation, as well as BPR project and change management 
(McAdam and Donaghy 1999; McAdam and Corrigan 2001). 
 
Thus, the following hypothesis is proposed:  
 
H9: BPR resource is positively related to the depth of change to the 
organisational system  
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4.5.6. BPR Implementation Problems and BPR Depth  
 
BPR implementation problems refer to the implementation difficulties encountered 
during the BPR implementation process. Prior study findings show that the level of 
change achieved in the organisational system, including in terms of structure, roles and 
responsibilities, employee skills and values and belief systems, is negatively influenced 
by a lack of top management support and commitment to the purpose of the BPR 
(Grover et al. 1995; Guimaraes and Bond 1996); problems of BPR project management 
(Grover et al. 1995; Guimaraes and Bond 1996; Ranganathan and Dhaliwal 2001; Al-
Mashari and Zairi 1999); problems of change management (Grover et al. 1995; 
Guimaraes and Bond 1996; Ranganathan and Dhaliwal 2001); a lack of motivation and 
reward (Hammer and Champy 1993; Grover et al. 1995); and the resignation of key 
personnel (that is, turnover) (Guimaraes and Bond 1996).  
 
Public sector BPR studies argue that BPR in the public sector can struggle to realise 
radical change to organisational systems due to the monopolistic character of public 
organisations, which inhibits the impetus for undertaking a radical BPR (Saxena 1996; 
Halachmi and Bovaird 1997; Thong, Yap and Seah 2000). Due to their lack of 
organisational autonomy, public sector organisations often cannot also change the 
centrally enacted mandatory laws, regulations and bureaucratic procedures that underlie 
most of the administrative and personnel rules and procedures, including the reward 
system (Thong, Yap and Seah 2000, Indihar-Stemberger and Jaklic 2007). Further more 
the following factors can negatively influence the extent of change in organisation 
system that public organisations can achieve from a BPR undertaking: existence of 
multiple stakeholders with different value system that results in inconsistent objectives 
and lack of goal clarity (Harrington, McLoughlin and Riddell 1998; Thong, Yap and 
Seah 2000); problems of real empowerment of BPR change agents (Thong, Yap and 
Seah 2000; McNulty and Ferlie 2004) and front-line employees (Halachmi and Bovaird 
1997; Harrington, McLoughlin and Riddell 1998; Hesson 2007; Sia and Neo 2008); 
discontinuity in leadership and BPR team members due to turnover such as political 
election and appointments (Halachmi and Bovaird 1997; Thong, Yap and Seah 2000; 
Martin and Montagna 2006); the emphasis on continuity typical of Civil Service culture 
(Harrington, McLoughlin and Riddell 1998); and the corrupting of the BPR as a means 
   
128 
 
 
either to purge politically undesirable staff (Harrington, McLoughlin and Riddell 1998; 
Thong, Yap and Seah 2000) or to preserve the roles and responsibilities identified as 
unwanted by the BPR (Buchanan 1997; Thong, Yap and Seah 2000). Findings from the 
exploratory study (see Section 4.2.4) show that the centralised nature of the civil 
administration, including the rewards system, inhibited MoTI from realising the desired 
depth of change to the performance management system, which in turn reflected 
negatively in employee motivation.  
 
Hence, the following hypothesis is proposed: 
 
H13: The extent of the BPR implementation problems experienced by a 
public organisation is negatively related to the depth of change to 
the organisational system 
 
In addition to their negative influence on the change to the organisational system, the 
BPR implementation problems described above have a similar effect on the depth of 
change to the enabling IT infrastructure and enabling IS. In relation to private sector 
BPR, for example, Guimaraes and Bond (1996) found that communication barriers 
between functional units, including the top management and IT unit (Guimaraes and 
Bond 1996), negatively influence the depth of change to the enabling IT infrastructure 
and enabling IS. Bashein and Markus (1997, as cited in Grover and Markus 2008, p. 6) 
also ascribed the insufficient change to the enabling IT and enabling IS to the 
marginalisation of IT professionals from the BPR implementation process by their 
executives. Debela (2010) and Debela and Hagos (2011) also found that public sector 
organisations in the developing economy achieved insufficient change to their enabling 
IT infrastructure because of disregarding IT professionals in the BPR redesign phase. 
The findings of the exploratory study (see Section 4.2.4) also identified non-
involvement of IS professionals during the BPR implementation as the reason for the 
insufficient depth of change made to the enabling IS by MoTI.  
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Hence, the following two hypotheses are put forward: 
 
H11: The extent of the BPR implementation problems experienced by a 
public organisation is negatively related to the depth of change to 
the enabling IT 
 
H12: The extent of the BPR implementation problems experienced by a 
public organisation is negatively related to the depth of change to 
the enabling IS 
 
4.6. Summary 
 
This chapter proposed the theoretical research model based on the resource and 
complementary competencies perspectives of the RBV theory. The theoretical 
framework embraces the various perspectives on BPR and organisational performance 
and logically links the BPR resources and BPR complimentary competencies to the 
three levels of performance measures (BPR depth, BPR outcome and BPR impact). The 
chapter explained how the various elements of the research model, including the RBV 
perspective itself, were drawn from the findings from the BPR literature, public sector 
organisation performance literature, and the exploratory study. The chapter also 
discussed the hypotheses implied by the theoretical model.  
 
Based on this theoretical model and the research hypotheses proposed in this chapter, 
the next chapter will discuss the methods and techniques followed to operationalise the 
theoretical model and empirically test the hypotheses. 
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Chapter 5 Methodology 
 
 
5.1. Introduction 
 
Chapter 4 set out the theoretical (conceptual) research model based on the BPR 
literature, public sector organisation performance literature, RBV theory and insights 
from the exploratory study. This chapter explains the research philosophy and paradigm 
that guided this study and the methods and techniques pursued for instrument design, 
sample design, data collection and data analysis.  
 
The chapter is organised into nine sections. Sections 5.2 and 5.3 highlight the different 
research philosophies and indicate the paradigm applied in this research. Dictated by the 
selected paradigm, the section also gives a brief account of the various applicable 
research approaches and presents the one chosen for this research. Section 5.4 explains 
the instrument design and development process. Section 5.5 explains sample design 
considerations and Section 5.6 discusses the data collection methods and procedures. 
Section 5.7 presents a brief account of the ethics approval process for undertaking the 
current research and Section 5.8 outlines the data analysis methods and steps. Finally, 
Section 5.9 provides the summary. 
 
5.2. Research Paradigm 
 
Every research project is guided and governed by some underlying beliefs and 
assumptions (Orlikowski and Baroudi 1991; Guba and Lincoln 2005; Merterns 2007). 
This set of beliefs relates to the existence and nature of reality (ontology); the perceived 
relationship with the object being studied, which is considered real (epistemology); and 
the process and means of knowing something considered real (methodology). These 
fundamental principles (that is, ontology, epistemology and methodology), which guide, 
inform and shape how a researcher sees the world and accordingly acts, are collectively 
termed a research paradigm (Guba and Lincoln 2005, 2000; Merterns 2007).  
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Ontology is a branch of metaphysics that studies the nature of reality. It focuses on the 
question of what is taken as real and how to know whether something is real 
(Orlikowski and Baroudi 1991; Guba and Lincoln 2005; Merterns 2007). When stating 
the type of evidence that is acceptable to assert something as real, this is an ontological 
assumption about reality. Ontologically, a researcher can take the stance that the 
phenomenon under investigation has an objective reality that is independent of the 
researcher’s method of inquiry or that it has a subjective and malleable reality that exists 
only through human action.  
 
Epistemology is concerned with the philosophy of how knowledge about reality should 
be acquired. The focus is on the relationship between the researcher (knower) and the 
researched (the would-be known) about which empirical data are collected (Orlikowski 
and Baroudi 1991; Guba and Lincoln 2005). A researcher’s epistemological view 
frames his or her interaction with what is being researched, which also depends on one’s 
ontological view. The main issue of epistemology is the question of objectivity in 
producing what is regarded as knowledge; that is, whether a researcher should be close 
to the researched or should be neutral regarding what is being researched. 
Epistemologically, knowledge is considered constructed, either by following 
hypothetico-deduction reasoning (which is assumed non-value laden) or by following 
value-laden non-hypothetico-deduction reasoning.    
 
The third and final aspect of a research paradigm considered here is methodology. 
Methodology refers to how a researcher approaches the conducting of his or her 
empirical research in search of knowing the phenomena (Orlikowski and Baroudi 1991; 
Guba and Lincoln 2005). It relates more to the strategic approach rather than the 
specific methods and techniques employed for data collection and analysis. 
Methodologically, one can employ the qualitative, quantitative or mixed-method 
approach in conducting the research.  
 
Although a paradigm can have more than the above three sets of assumptions (for 
example, axiology and rhetoric might also be considered; see Creswell 2009) ontology, 
epistemology and methodology are the core components of a research paradigm (Guba 
and Lincoln 2005). Thus, a paradigm is determined based on the position of the 
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researcher towards these three components (Guba and Lincoln 2005). Broadly, there are 
three major paradigms: positivism, interpretivism and critical realism. Table 5.1 
provides a summary of the basic beliefs of these three research paradigms, based on the 
work of Orlikowski and Baroudi (1991), Guba and Lincoln (2005), Myers (1997, 2008) 
and Carlsson (2003, 2005).  
 
Table 5.1. Basic Beliefs of the Alternative Paradigms 
Assumption Positivism Interpretivism Critical Realism 
Ontology Naïve realism: a ‘real’ 
objective reality, able to 
be captured perfectly 
Experience is taken to be 
objective and real, value 
free, testable and 
independent of theoretical 
explanations 
Relativism: socially co-
constructed multiple realities 
Experience is subjective and 
value-laden  
The data are not detachable 
from theory because what 
counts as data are determined 
in the light of the theoretical 
interpretation of individuals  
Critical realism: ‘real’ 
reality, but only able to 
be captured imperfectly 
and probabilistically 
The real reality cannot 
be perfectly measured 
Epistemology 
 
 
Objectivist or etic 
(outsider’s point of view) 
Theories are held to be 
artificial constructs or 
models yielding 
explanation following the 
process of hypothetico-
deductive logic 
Generalisations (law-like 
relations) are derived 
from experience and are 
independent of the 
investigator, his or her 
methods and the object of 
study 
Subjectivist or emic 
(insider’s point of view) 
Theories are mimetic 
reconstructions of the facts 
themselves following the 
process of inductive logic 
and the criterion of a good 
theory is an understanding of 
meanings and intentions 
rather than deductive 
explanation 
Generalisations derived from 
experience are dependent 
upon the researcher and his 
or her methods 
Non-positivist, but 
acknowledges both the 
etic and emic views  
Methodology Experimental and 
rigorously defined 
quantitative survey 
methodology 
Hermeneutical/dialectical 
qualitative methodology 
Rejects methodological 
individualism and 
supports the use of 
methods of both 
positivism and 
interpretivism 
 
From Table 5.1, it can be inferred that a researcher’s paradigm (positivist, interpretivist 
or critical realist) determines whether they will be an independent observer or part of the 
researched subject. It also constrains the type and nature of the research questions 
posed, which in turn determines the appropriate research strategy to adopt and the 
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methods of evidence collection, analysis and inference. With the exception of the 
positivist paradigm, which requires the researcher to act as an independent observer, the 
other two paradigms recognise the researcher to be an essential part of the investigation. 
Table 5.1 also outlines that the goal of the positivism paradigm is to make valid and 
reliable generalisations about a theory, based on empirical findings. Positivist-oriented 
research typically poses research questions that relate to theory testing, theory extension 
or theory falsification or verification. Under the positivism paradigm, research questions 
are formulated in terms of deductive reasoning; that is, they start with a testable 
hypothesis drawn from established theory and those hypotheses must be supported or 
rejected through collecting empirical data (Orlikowski and Baroudi 1991; Guba and 
Lincoln 2005; Myers 2008).  
 
Under the interpretivism paradigm, the primary aim is to gain understanding and 
explain the phenomena. The focus of the research is often context-based and the 
research questions often include ‘why’ and ‘how’ questions, which are amenable to the 
hermeneutical interpretation of qualitative data (Orlikowski and Baroudi 1991; 
Walsham 1993; Guba and Lincoln 2005). This paradigm also subsumes the 
contemporary critical social theory philosophy that extends out of interpretivisim 
(critical interpretivisim); for example Habermas (Myers and Klein, 2011).  
 
Critical realism, having an ontological stance similar to positivism and an 
epistemological stance similar to interpretivism, aims for the development of a better 
understanding of the underlying structures and mechanisms of a particular phenomenon 
and poses questions that can be answered using the methods of both positivism and 
interpretivism (Carlsson 2005; Myers 2008; Creswell 2009). 
 
5.2.1. Ontological and Epistemological Positioning 
 
The ontological and epistemological choice between positivism, interpretivism or 
critical realism is not based on which approach is superior. Indeed Orlikowski and 
Baroudi (1991, 24) write that:  
all research philosophies … can offer an insightful perspective on the 
phenomena of interest in information systems research. What is required is 
that researchers understand the implications of their research perspective 
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and act in ways that reflect that knowledge. … Research methods and 
assumptions are not learned and appropriated in a vacuum. They are 
heavily influenced by the doctoral program attended [and] the agendas of 
powerful and respected mentors. 
 
Based on the ontological, epistemological and methodological stances of the three 
research paradigms, the current study was informed and guided by the positivist 
ontological and epistemological assumptions for the following reasons. Firstly, the 
purpose of the current research is to develop and validate a theoretical model consisting 
of testable hypotheses to evaluate the effect of BPR on public sector organisation 
performance. Orlikowski and Baroudi (1991) classified IS research as positivist when 
there is evidence of formal propositions, quantifiable measures of variables, hypothesis 
testing and the drawing of inferences about a phenomenon from the sample to a stated 
population. This is relevant to this study, which intends to make inferences about the 
effect of BPR on public sector organisation performance in a developing economy 
context, based on sample organisations studied. As discussed in Chapter 4, the 
theoretical model is based on perspectives and theories drawn from the BPR literature, 
public sector organisation performance literature and RBV theory, and is further 
informed by findings from an exploratory study. As such, the major thrust of the 
research follows the deductive method of reasoning for the purposes of confirming and 
extending previously stipulated hypotheses as applied in the developing economy public 
sector BPR context. This is an essential characteristic of the positivist paradigm.  
 
Secondly, the variable (phenomenon) under investigation is the BPR experiences of 
organisations as obtained from surveying organisations. The study utilises a 
questionnaire instrument to quantify the measurement of variables, and uses statistical 
methods to test predetermined hypotheses regarding the relationships between the 
research constructs/variables. Specifically, model validation at measurement and 
structural model level requires assessing construct validity and reliability at the 
measurement and structural model levels using structural equation modelling (SEM) 
techniques and tools. The researcher’s role is to interpret the analysis results against the 
hypotheses with little interference to the data. These aspects of the research are in line 
with the ontological and epistemological stance of the positivist paradigm.  
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Thirdly, the researcher subscribed to the positivist assumptions that the researcher and 
reality are separate and that results should be replicable regardless of who conducts the 
research (Creswell 2009). The basis for forming such a belief was the rigorous 
processes followed to design and develop the survey instrument (literature survey, 
exploratory study, panel of experts survey and pre-test) and the rigorous validation 
procedure pursued to establish measurement and structural model validity and 
reliability.  
 
Fourth, the researcher’s previous research experience and training involved quantitative 
methods and procedures along the positivist paradigm. This is also in keeping with the 
fact that positivist research is the dominant perspective in IS research (Chen and 
Hirschheim 2004).  
 
Thus, the ontological and epistemological stances taken in conducting the current 
research were as follows:  
 Ontologically, the researcher believes that the effect of BPR on public sector 
organisations can objectively be measured independent of the researcher and his 
or her instrument, and can be tested empirically using statistical analysis (Straub, 
Boudreau and Gefen 2004; Myers 2008).  
 Epistemologically, the researcher and researched object (that is, the experience 
of public sector organisations having implemented BPR) are considered 
independent. As such, the researcher was not involved in the implementation of 
BPR. The method and approach the researcher followed allowed him to study 
the BPR experiences of organisations without exerting any influence over them 
or being influenced by them. The prescribed rigorous procedures adopted were 
believed to prevent bias on the part of both the researcher and the study subjects.  
 
5.2.2. Methodological Choice 
 
The choice of a research methodology depends on the ontological and epistemological 
choices already made and the objectives of a particular study (Guba and Lincoln 2005; 
Hall and Howard 2008). As already stated under Section 5.2.1, the current study was 
conducted based on the positivist paradigm. It tests hypotheses derived from a 
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theoretical model, developed based on both previous studies and exploratory study. As 
such, the main purpose of the research is essentially theory validation/verification 
following the hypothetico-deductive approach (Guba and Lincoln 2005). Whenever the 
purpose of a study is hypothesis testing using statistical methods and generalisation to a 
larger population from the sample based on numerical data, quantitative survey research 
is the preferred option (Creswell 2009).  
 
Quantitative methodology provides the ability to produce objective, quantifiable and 
reliable data that are usually generalisable to some larger population. However, 
quantitative survey methods offer very little insight regarding causes behind a studied 
phenomenon (Galliers 1992; Straub, Boudreau and Gefen 2004). Further, when a 
researcher needs to first explore a research problem to identify the variables, constructs, 
taxonomies and theories to test, as well as to identify suitable items and scales for 
incorporation in the survey instrument, quantitative methodology needs to be 
supplemented by qualitative methods (Creswell 2007). A quantitative method also 
needs to be mixed with qualitative methods when the need exists to enhance a study 
with a second source of data, such as in situations in which experimental or 
correlational design are insufficient to explain the problem well (Creswell 2007). The 
mixing of quantitative and qualitative data is a commendable research practice and does 
not violate basic paradigmatic assumptions (Morgan 1998; Johnson, Onwuegbuzie and 
Turner 2007). 
 
Hence, the research methodology employed for this study is a mixed-method strategy. 
Creswell (2007, 5) defines mixed-method research as: 
a research design with philosophical assumptions as well as methods of 
inquiry. As a methodology, it involves philosophical assumptions that 
guide the direction of the collection and analysis of data and the mixture of 
qualitative and quantitative approaches in many phases in the research 
process. As a method, it focuses on collecting, analysing and mixing both 
quantitative and qualitative data in a single study or series of studies. Its 
central premise is that the use of quantitative and qualitative approaches in 
combination provides a better understanding of research problems than 
either approach alone.  
 
Creswell (2009, 4) treated mixed-method research as an approach to inquiry combining 
both the quantitative and qualitative forms of research. Johnson and Onwuegbuzie 
   
137 
 
 
(2004, 17) also define mixed-method research as ‘the class of research where the 
researcher mixes or combines quantitative and qualitative research techniques, methods, 
approaches, concepts or language into a single study’. From these definitions, the 
special feature of mixed-method research is the premise that the mixing of quantitative 
and qualitative approaches provides better insight than can be achieved using either of 
the two approaches alone.  
 
There are three general strategies of mixed-method research: sequential mixed methods, 
concurrent mixed methods and transformative mixed methods (Creswell 2009). Under 
the sequential mixed-methods strategy, the researcher builds on or reinforces the 
findings of one method with another (Tashakkori & Teddlie 1998; Creswell 2009). For 
example, a research study can begin with a qualitative interview for exploratory 
purposes, then follow up with a quantitative survey method to generalise the results to a 
population. The reverse is also possible when the need is theory testing followed by 
further exploration with a few cases to explain the result. 
 
With the concurrent mixed-method design, the quantitative and qualitative approaches 
are merged throughout the research process to provide a comprehensive analysis of the 
research problem, such that the qualitative approach addresses the processes, while the 
quantitative approach explains the outcome (Creswell 2009). The researcher gathers 
both quantitative and qualitative data simultaneously and then uses both in interpreting 
the findings.  
 
Under the transformative mixed-method strategy, a researcher employs a theory-based 
framework that entails a research design embracing both quantitative and qualitative 
data (Creswell 2009). The theoretical framework serves as a springboard for 
formulating hypotheses, designing the instrument and methods of collecting data, and 
predicting the conclusions. The transformative mixed-method strategy can employ 
either the sequential or the concurrent approach to data collection.  
 
This current study falls within the transformative mixed-method strategy category since 
it used exploratory qualitative case study in drawing the theoretical framework, which 
was then validated using a SEM approach in combination with some qualitative data. 
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The mixed-method approach is most appropriate whenever the researcher deems the use 
of either the qualitative or the quantitative approach alone as inadequate to deal with a 
research problem. In such cases, using a blend of the two research approaches is best 
suited to solving the problem (Tashakkori and Teddlie 1998; Creswell 2007, 2009; 
Morgan 2007). Given that the qualitative and quantitative approaches have their own 
strengths and weaknesses, the mixed-method approach provides a third option that 
allows researchers to select strengths from one approach that offset weaknesses from the 
other. Some examples of when this might be necessary include when explaining the 
results of a quantitative study’s findings or when exploring qualitatively before 
conducting an experimental study or survey study (Tashakkori and Teddlie 1998; 
Creswell 2007, 2009, Morgan 2007).  
 
To be specific, because the main method followed in the current study is the 
quantitative survey method, with the qualitative aspect of the study playing a more 
limited role, based on Johnson, Onwuegbuzie and Turner’s (2007) classifications, the 
research methodology employed in this study is a ‘quantitative dominant mixed 
method’. According to Johnson, Onwuegbuzie and Turner (2007), quantitative 
dominant mixed method is most appropriate for a researcher who generally follows the 
quantitative research approach, but who also believes that the insights gained from 
qualitative data would benefit the research. This strategy is compatible with the selected 
paradigm and suitable for the stated purpose of the study. In the next sections, the 
specific research methods followed to implement the mixed-method strategy will be 
discussed. 
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5.3. Research Methods  
 
Research methods deal with the tactical decisions made in designing a research study. 
As indicated in the previous section, this study was conducted based on a quantitative 
dominant mixed-method approach.  
 
5.3.1. Qualitative Method 
 
The qualitative part of the study was conducted through two waves of studies involving 
16 interviews from nine organisations. As reported in Chapter 4, the first wave of 
exploratory study was conducted before the survey to inform the development of the 
conceptual model and the instrument. The details of the exploratory study and its 
analysis were presented in Chapter 4. 
 
The second wave of case studies was conducted concurrent to the survey to (a) gain 
insight into the challenges of implementing BPR, the extent of changes introduced 
because of BPR and the outcome and impact of BPR in public sector organisations; and 
(b) assist in the interpretation of the hypothesis testing results. In the second wave, nine 
interviews from five organisations were studied (see Table 5.2). The cases were selected 
because they had already undertaken and completed BPR implementation, and because 
together they represent all of the areas in which public administration organisations 
engage (that is, city administration, custom and taxation, planning and finance, trade 
and industry and courts). The data were collected using interviews and the profiles of 
interviewees in each case as shown in Table 5.2. The interview was conducted using the 
interview guide (see Appendix 5.6c) and following an interview protocol approved by 
RMIT University (see Appendix 5.5b for the plain language statement form for the 
interview and for the informed consent form). In addition to the case studies, secondary 
data such as financial and statistical reports, AS-IS and TO-BE documents deemed 
relevant for the study were collected. 
 
  
   
140 
 
 
Table 5.2. List of People Interviewed 
No 
Code of 
Interviewee 
Date Organisation Position 
1 I1 25/08/2010 Addis Ababa City 
Administration  
Office of Capacity Building, 
Deputy Bureau Head 
2 I2 23/08/2010 ERCA 
 
IT Director 
3 I3 09/08/2010 Director of Strategic Planning and 
Management Office 
4 I4 16/09/2010 MoCB  Civil Service Reform Program 
Head 
5 I5 04/08/2010 Federal Supreme 
Court 
 
IT Consultant (Head) 
6 I6 18/08/2010 Higher Court Office, Judge and 
Process Owner 
7 I7 08/09/2010 Ministry of 
Finance and 
Economic 
Development 
 
Director of Strategic Planning and 
Management Office 
8 I8 21/09/2010 IT Support System, Senior IT 
Expert 
9 I9 07/09/2010 Procurement Authority, Head 
 
5.3.2. Quantitative Method 
 
The quantitative method, which was the dominant part of this research, was conducted 
through a survey. Survey research is designed to ensure objectivity, generalisability and 
reliability by utilising techniques for selecting participants randomly from the study 
population in an unbiased manner. Survey research also utilises a standardised 
questionnaire and statistical methods to test predetermined hypotheses regarding the 
relationships between specific variables (Creswell 2009). The researcher is considered 
external to the actual research and results are expected to be replicable regardless of 
who conducts the research. The process of survey research involves hypothesis 
generation based on extant literature and/or theory, research design, instrument design, 
sample design, data collection, data analysis and making inferences (Bryman and Bell 
2007).  
 
Quantitative survey research is accompanied by four potential sources of error: 
measurement error, sampling error, internal validity error and statistical conclusion error 
(Straub, Boudreau and Gefen 2004). Measurement error takes place due to the use of an 
instrument that is not well validated and that is not reliable. Sampling error can relate to 
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the procedures employed pertaining to sample frame, sample and respondent selection 
and sample size determination. Internal validity and statistical conclusion errors are also 
due to errors associated with measurement and/or sampling. A rigorous survey design 
procedure involving instrument design, sample design, data collection and analysis 
methods can minimise the extent of such errors (Churchill 1979; Straub, Boudreau and 
Gefen 2004; Lewis, Templeton and Byrd 2005). The quantitative survey research design 
of this study is based on Churchill (1979), Lewis, Templeton and Byrd (2005), 
Boudreau, Gefen and Straub (2001) and Straub, Boudreau and Gefen (2004), and was 
rigorous enough to minimise the above errors associated with quantitative survey. Table 
5.3 shows the steps followed and the chapter and/or section in which they are discussed. 
 
Table 5.3. Survey Research Steps 
Step 
Section/chapter in 
which discussed 
Comment 
Specify the domain of the constructs Section 5.4.1 Instrument 
design Generate an initial list of items Section 5.4.2 
Pre-test through panel of experts survey Section 5.4.3 
Pilot-test Section 5.4.4 
Sample design Section 5.5  
Data collection methods Section 5.6  
Data analysis approach and tools Section 5.8  
Data cleaning and preparation  Chapter 6  
Measurement model validation Chapter 7  
Structural model validation and hypothesis 
testing and discussion of findings 
Chapter 8  
 
The three subsequent sections provide discussion on how the instrument and sample 
were designed and the methods followed for data collection and data analysis. 
 
5.4. Instrument Design 
 
Following the positivist paradigm, the concepts in the research model proposed in 
Chapter 4 have to be operationalised in a manner that can be measured and quantified. 
Based on Churchill (1979), this involves defining the construct, generating a sample of 
items to operationalise each construct, pre-testing using a panel of experts (POE) 
survey, and pilot testing, before using the instrument for actual data collection. In 
addition to allowing for the operationalisation of the concepts of the research model 
proposed in Chapter 4, these rigorous procedures of instrument development help 
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minimise measurement error and, by doing so, increase the content validity of the 
instrument. The following section explains how these four steps were carried out, 
together with the change they brought to the instrument. 
 
5.4.1. Step 1: Specify the Domain of Constructs 
 
The purpose of the domain specification step is to provide a clear conceptual meaning 
and definition of the construct through indicating its sub-elements or dimensions 
(Churchill 1979; Lewis, Templeton and Byrd 2005). Table 5.4, below, provides 
definitions for the constructs that comprise the research model outlined in Chapter 4.   
 
Table 5.4. Specification of the Domain of Constructs 
Domain Construct Description/Definition Sources 
BPR 
resources  
 
Financial 
resources 
Organisational financial capacity and 
readiness to deploy the money necessary for 
BPR implementation  
(Willcocks 2002; 
Boyne 2003) 
BPR HR  Organisation-idiosyncratic set of knowledge 
and skills of the BPR implementation team 
(BPR human resources), which are 
necessary to accomplish a successful BPR 
project  
(do Carmo Caccia-
Bava, Guimaraes 
and Guimaraes 
2005) 
IT resources Stock of pre-BPR IT/IS resources that are 
available for use by the organisation  
(Grover et al. 1998; 
Albadvi et al. 2007) 
BPR implementation 
problems 
The extent of implementation difficulties 
that the organisation has experienced during 
the BPR project implementation process  
(Grover et al. 1995; 
Thong et al 2000; 
Harrington et al., 
1998) 
BPRCCs Organisation-idiosyncratic managerial and 
transformational set of skills, systems and 
technologies that have been developed and 
deployed to complement the redesigned 
business processes in order to sustain the 
BPR outcome and further enhance its 
organisational impact.  
(Wade and Hulland 
2004; Lado et al. 
1992) and 
exploratory study 
BPR depth 
(BPR output) 
Extent of changes made to organisational 
and technological subsystems as the result 
of the BPR undertaking  
(Hall et al. 1993; 
Grover et al. 1998; 
Albadvi et al. 2007) 
 
Business process 
performance 
(BPR outcome) 
Business process improvement achieved as 
the result of the BPR in terms of service 
quality and efficiency 
(Kohli and Hoadley 
2006; Dhumalieva 
and Helfert 2008) 
Organisational 
performance 
(BPR impact) 
Perceived measures of BPR’s impact on 
overall organisational performance in terms 
of service outcome, responsiveness, and 
democratic outcome 
(Boyne 2002) 
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5.4.2. Step 2: Generate a Sample of Items 
 
Based on extensive reading of the existing BPR and public sector organisation 
performance literature, and using the insight obtained from the preliminary exploratory 
study and discussions with supervisors, an initial pool of items (106 in total) were 
generated (see Appendix 5.1). In particular, the preliminary exploratory study informed 
the development of the BPRCC construct of the research model, and the refinement of 
measurements for the BPR human resource (BPR HR), BPR financial resource, IT 
resource and BPR depth constructs. This section provides an overview of the items 
initially pulled to operationalise each construct of the six theoretical domains shown in 
Table 5.4.  
 
The organisation performance construct was operationalised with 12 initial items, 
measuring dimensions such as service outcome (effectiveness and impact of service 
outcome), responsiveness (customer satisfaction and staff satisfaction) , and democratic 
outcomes such as accountability and transparency. Appendix 5.1(a) provides a list of 
the 12 items that were initially pulled to operationalise the organisation performance 
construct. Nine of the items are based on Boyne (2002). One item, ‘team work and 
collaborative working culture’, is based on Brewer and Selden (2000). Another item, 
‘employee turnover’ is based on Kim (2004) and ‘overall level of organisational 
performance’ was added by the author as a global measure of organisational 
performance.  
 
The business process performance construct was operationalised based on nine 
perceptual initial measures. The measures reflect the outcome of the BPR on business 
process performance from the perspectives of quality of service delivery (speed and 
reliability of service) and efficiency (processing cost). Appendix 5.1(b) provides a list of 
the nine items initially pulled to operationalise the business process construct. Four of 
the items, ‘reduction in work steps’, ‘reduction in number of employees required to 
deliver the service’, ‘complaint reduction from client’ and ‘reduction in reported case of 
petty corruption’, are based on Mengesha and Common (2007) and improvement in 
service quality is based on (Boyne 2002). The other four items, ‘reduction in processing 
time’, ‘reduction in processing cost’, and ‘reduction in error/defect while performing 
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activities of the business process’ are based on (Grover et al. 1995; Grover et al. 1998; 
Boyne 2002; Kohli and Hoadley 2006; Dhumalieva and Helfert 2008). The remaining 
item, ‘overall business process performance’, was included by the author as a global 
measure.  
 
The BPRCC construct was initially operationalised using 19 items, with nine items 
measuring the BPRCMC dimension, and the other 10 items measuring BPRCTC. 
Appendix 5.1(c) provides a list of the 19 items initially pulled to operationalise the 
BPRCC construct. Eleven of the items are based mainly on the findings of the 
exploratory study and using ideas of some public sector BPR studies such as 
(Weerakkody, Janssen and Dwivedi 2011; Thong, Yap and Seah 2000) about post-BPR 
continuous process improvement; four of the items are based on (Linden 1994; Herzog, 
Polajnar and Tonchia 2007; Hesson 2007; Abdolvand, Albadvi and Ferdowsi 2008); 
two of the items are based on (Linden 1994; McAdam and Donaghy 1999; Abdolvand, 
Albadvi and Ferdowsi 2008); one item is based on Skrinjar, Bosilj-Vuksic and Indihar-
Stemberger (2008); and the final item on BPR-IS integration is based on the ideas of 
(Gulledge and Sommer 2002; Thong, Yap and Seah 2000; Ongaro 2004; Davenport 
2008; Abdolvand, Albadvi and Ferdowsi 2008; Eardley, Shah and Radman 2008). 
 
The initial items pulled to operationalise the BPR depth construct totalled 23. Appendix 
5.1(d) provides a list of the 23 items initially pulled to operationalise the BPR depth 
construct. Eight of the items are adopted from Hall, Rossenthal and Wade (1993) and 
are meant to measure the changes made to the organisation system as the result of the 
BPR. The remaining 15 items are based on Grover et al. (1998) and Albadvi, Keramati 
and Razmi (2007) and are meant to measure the changes made to IS and IT as the result 
of the BPR.  
 
The BPR implementation problem construct was operationalised by 13 initial items. 
Appendix 5.1(e) provides a list of the 13 items initially pulled to operationalise the BPR 
implementation problem construct. Three of the items are based on Grover et al. (1995), 
three items are taken from Guimaraes and Bond (1996). Another three items are drawn 
from the ideas of Thong, Yap and Seah (2000) and two items are based on Al-Mashari 
and Zairi (1999). The remaining two items are taken from Harrington, McLoughlin and 
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Riddell (1998) and the author’s own addition of a global measure of the construct, 
respectively.  
 
The BPR resource construct was operationalised by 30 initial items measuring three 
dimensions: financial resources, knowledge and skill of the BPR team and IT resources. 
Appendix 5.1(f) provides a list of the 30 items initially pulled to operationalise the BPR 
resource construct. The five items used to operationalise the financial resource 
dimension are based on Willcocks (2002) and Ahadi (2004). The eight items for 
measuring the knowledge and skill resource dimension are based on do Carmo Caccia-
Bava, Guimaraes and Guimaraes (2005) and Al-Mashari and Zairi (1999). The 15 items 
measuring the IT resource dimension are based on Grover et al. (1998) and Albadvi, 
Keramati and Razmi (2007). The remaining two items are the author’s own additions as 
global measures for the dimensions of financial resources and knowledge and skill of 
the BPR team, respectively. 
 
5.4.3. Step 3: Pre-testing Through POE Survey 
 
To refine the initially pulled items and further strengthen the survey instrument’s 
content validity, the instrument needs to be pre-tested through a POE survey (Churchill 
1979; Lewis, Templeton and Byrd 2005). The POE should be familiar with the area 
being researched and need to be aware of the construct under study (Churchill 1979; 
Lewis, Templeton and Byrd 2005). Two groups of experts were contacted. The first 
group of 20 experts was identified and contacted to evaluate the degree of relevance of 
the items measuring the independent variables in the study (that is, all items except 
those measuring organisational performance and business process performance 
constructs). The second group of 31 experts was contacted to rate the relevance of the 
items measuring the dependent variables (organisational performance and business 
process performance constructs). The POE was selected based on their academic 
research background and/or practical knowledge of public sector BPR and its 
organisational performance impact in general and in developing economies in 
particular.  
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The POE is composed of 28 academics and three practitioners. While the literature 
review was employed to identify academics known for their research in the area, 
practical involvement in public sector BPR implementation in a developing economy in 
the capacity of consultant, trainer, project leader and/or coordinator was considered in 
identifying practitioners who also work in academia. The profile of the POE includes: 
 Twenty-six academicians working in universities in the capacity of lecturers 
and researchers on the area of BPR and/or public organisation performance 
(six professors, six associate professors, seven assistant professors and seven 
lecturers) 
 Three practitioners providing consultation and training on public sector BPR 
implementation 
 Two academicians/practitioners (two assistant professors that also provide 
training and consultation on BPR). 
 
Through an email invitation (consisting of a link to the online preliminary survey 
instrument), the POE was asked to rate/judge the degree of relevance of each of the 
items as possible measures of the underlying research construct on a five-point Likert-
type scale ranging from ‘1: Not at all relevant’ to ‘5: Highly relevant’. In addition, the 
experts were provided with space to write additional comments they considered 
necessary (such as additional items they thought had not been covered in the 
instrument). Out of the 31 experts who were asked to evaluate items for the dependent 
variables, 11 (36 per cent) replied. Out of the 20 experts who were asked to evaluate the 
items for the independent variables, 8 (40 per cent) replied.  
 
To assess the consistency among the different experts, inter-rater/observer reliability 
was examined (Litwin 1995). Inter-observer reliability provides a measure of how well 
two or more experts agree in their rating about the relevance of a variable. The measure 
is in the form of a correlation coefficient (inter-expert correlation) between different 
experts (Litwin 1995). A high correlation coefficient suggests agreement between the 
different experts, which implies reliability and stability of experts’ assessments (Litwin 
1995). Due to differences in the number of experts who rated the endogenous variables 
(here, organisational and process performance constructs) and the exogenous variables 
(here, all other constructs not including organisational and process performance 
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constructs), a separate inter-expert correlation is computed for each. At p=0.01, all of 
the inter-rater correlations were significant, supporting the reliability of the experts’ 
judgements (see Appendix 5.2). 
 
Having established inter-rater reliability, the mean relevance score (MRS) of the 
experts’ ratings of the items in the preliminary instrument is calculated to determine less 
relevant items (Molla and Licker 2005). Items with a MRS of less than 2.5 are excluded 
from the instrument (see Appendix 5.3 for the MRS of the 106 items initially pulled). 
The POE also suggested the inclusion of additional items for some of the constructs and 
modifications in the wordings of some of the items. Table 5.5 provides the changes 
made to the preliminary instrument (that is, items dropped, items added and 
modifications in wordings) as a result of the pre-test conducted through POE survey. In 
addition to the modifications made to the wordings of some of the items, the pre-test 
procedure suggested the deletion of seven items and the addition of 17 new items. The 
result is 116 items in total (including the nine global measure items).  
 
Table 5.5. Changes to the Initial Instrument after POE Survey 
Construct 
Survey Instrument Item 
Before POE Survey 
POE 
Average 
POE Survey Suggestion Actions Taken 
BPR HR Operations, functions 
and services of the 
organisation 
4.13 Reword as ‘core functions 
of the organisation’ 
Suggestion 
accepted 
Project management 4.25 Reword as ‘BPR project 
management (design and 
implementation)’ 
Suggestion 
accepted 
IT resource Electronic 
communication media 
as formal internal 
communication 
3.63 The technologies are good 
for communication. I rated 
‘highly relevant’ in the 
above section. What type 
of technology the 
organisation uses for 
communication is ‘less 
relevant’. 
Both are 
maintained since 
the aim is to 
distinctively 
measure the 
technologies for 
internal and 
external 
communication 
purposes 
Electronic 
communication media 
as formal external 
communication 
3.63 
Organisational portal 
system (pre-BPR) 
2.38  Deleted 
Consider adding a ‘global measure item’ New item added 
BPR depth Human resource 
performance 
management system 
4.00 Reword as ‘human 
resource, compensation 
and performance 
management system’ 
Suggestion 
accepted 
Organisational portal 2.38  Deleted 
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system (post-BPR) 
Consider adding a global measure item for change in IT New item added 
BPR 
implementation 
problem 
Consider adding a new item ‘employees resistance to change’ New item added 
 
Consider adding ‘scepticism among employees on BPR results’ 
Consider adding ‘lack of top management commitment’ 
Leadership 
discontinuity due to 
elections or political 
reasons 
3.75 Leadership discontinuity is 
important (5). However, 
the reason for it is not 
relevant 
Reworded as 
‘Leadership 
discontinuity’ 
Consider adding ‘BPR team members’ autonomy problem’ New item added 
Consider adding ‘BPR team members discontinuity’ 
Difficulty to implement 
as per the redesign 
4.25 Reword as ‘failure to 
implement per the design’ 
Suggestion 
accepted 
Resignation of key 
personnel due to 
discomfort by the BPR 
3.75 The item is important (5). 
However, the reason for it 
is not relevant 
Reworded as 
‘resignation of 
key personnel’ 
BPRCC BPR will remain as our 
strategic priority 
2.18  Deleted 
Our organisation will 
undertake further BPR 
only when the 
government tells us to 
do so 
2.25  Deleted 
Consider adding ‘Our organisation uses ISs’ New items added 
 
Consider adding ‘IT is integrated in business plan of the 
organisation’ 
Consider adding ‘our organisation put in place efficient ICT 
communication channel for transferring information’ 
Consider adding ‘our organisation provides training and/or 
education programs to update the employee skills’ 
Consider adding a global measure item 
Business 
process 
performance 
Improvement in quality 
of service delivery 
2.4  Deleted 
Reduction in error  2.37  Deleted 
Organisational 
performance 
Budget utilisation 3.55 Reword as ‘budgetary 
performance’ 
Suggestion 
accepted 
Organisational 
transparency, openness 
and accountability 
4.09 Reword as ‘good 
governance’ 
Suggestion 
accepted 
Collaboration and 
teamwork 
2.73 Reword as ‘teamwork and 
collaborative working 
culture’ 
Suggestion 
accepted 
Employee turnover 2.33  Deleted 
Overall effectiveness in 
accomplishing core 
mission of the 
organisation 
4.55 Reword as ‘overall level of 
organisation performance’ 
Suggestion 
accepted 
Consider adding ‘less bureaucratic leadership or democratic 
leadership’ 
New item added 
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To assess whether the items in the instrument can be interpreted in the intended manner, 
the pre-tested instrument was next pilot tested with a sample of organisations drawn 
from the sample frame.  
 
5.4.4. Step 4: Pilot Study and Instrument Fine-Tuning 
 
Subsequent to strengthening the content validity of the initial instrument through a POE 
survey, the research instrument was pilot tested through a face-to-face discussion with 
three public sector practitioners (reform directors) in Ethiopia. These practitioners 
represent three public administration organisations (MoTI, MoCB and Addis Ababa 
City Administration), which are themselves subsets of the sample frame with which the 
instrument is to be administered. The purpose of the pilot test was to ensure the clarity 
and contextual appropriateness of the language of the statements (that is, are the 
questions understood as intended?) and to assess feasibility (that is, it the instrument 
practical?) from the respondents’ point of view.  
 
Having provided the questionnaire for each of the reform directors to peruse in advance, 
they were asked to comment on the clarity of the questions and outline any practical 
difficulties they foresaw in answering them. The reform directors stated that the items in 
the instrument and the instructions were clearly phrased and that they understood them 
well. Regarding potential problems with the instrument’s practicality, the respondents’ 
pointed to the objective of obtaining longitudinal data (for a five-year period) for the 12 
items measuring organisational performance. The pilot respondents emphasised the 
difficulty of obtaining such data, owing to the frequency of changes to positions and 
personnel turnover. As a result, the historical organisation performance measures 
included in the initial instrument were dropped. In addition, the reform directors 
suggested the inclusion of other items, and Table 5.6 summarises the changes made 
after the pilot test. By facilitating the further fine-tuning of the instrument, the pilot test 
procedure helped ensure the content validity of the instrument. 
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Table 5.6. Changes to Instrument after Pilot Test 
Construct 
Feedback from Reform 
Directors 
Action Taken 
Organisational 
performance 
 
The respondents’ will have 
difficulty giving accurate 
responses to the historical 
organisational performance 
questions 
Historical organisational performance 
data were dropped. In effect, the 12 
items that measure the organisation 
performance construct will be 
restricted only to year 2010 
Modify the instruction for 
organisation performance 
slightly so that respondents 
fill the appropriate number 
from the scale instead of 
marking it 
Modified 
Process performance Consider adding ‘percentage 
increase in the number of 
employees’ 
This was accommodated under the 
existing item ‘percentage reduction in 
the number of employees’ 
BPR implementation 
problem 
 
Consider adding ‘absence of 
competitiveness’ 
Since it is related to the exiting item 
‘monopolistic nature’, ‘absence of 
competitiveness’ was appended as an 
alternative rather than a standalone 
item 
Consider adding ‘lack of BPR 
readiness assessment’ 
‘Lack of BPR readiness assessment’ is 
too broad. Lack of readiness is 
normally associated with either a lack 
of resources (which was considered 
under the ‘BPR resource’ measures) or 
the specific implementation problems 
already stated. Thus, the suggested 
item was not taken, with the belief that 
it was measured by the existing 
constructs 
 
Having made the necessary changes and/or modifications to the instrument based on the 
feedback obtained from the above three reform heads, the final research instrument was 
made ready for the main survey (see Appendix 5.4a). Table 5.7 provides the summary 
of the items initially pulled and the final instrument items by construct and Appendix 
5.4b provides the main questionnaire survey together with the item ID assigned for 
further analysis purpose. Subsequent sections of the chapter discuss matters related to 
sample design, methods for data collection and the tools and techniques of data analysis.  
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Table 5.7. Summary of Instrument Development 
Stage 
Research Constructs 
Total Org. 
perf. 
Process 
perf. 
BPRCC 
BPR 
depth 
BPR 
resource 
BPR 
Impl. 
Probs 
Initial pool of items 
Net to next stage 
12 9 19 23 30 13 106 
Pre-test 
with POE 
survey 
Add 1  5 3 3 5 17 
Delete 1 2 2 1 1  7 
Pass to next 
stage 
12 7 22 25 32 18 116 
Pilot test Add        
Delete        
Pass to next 
stage 
12 7 22 25 32 18 116 
Final 
instrument 
Total Add 1  5 25 3 5 17 
Total delete 1 2 2  1  7 
Total no. of 
items 
12 7 22  32 18 116 
 
5.5. Sample Design 
 
In conducting empirical quantitative survey research, designing a sample that truly 
reflects the theoretical population is critical (Bartlett, Kotrlik and Higgins 2001; 
Bryman and Bell 2007). Sample design requires making decisions on the sampling 
frame, the sample size and respondent selection. This section provides a discussion of 
the choices made in regards to these points in the current study. 
 
5.5.1. Sampling Frame 
 
The sample frame of this study was defined as public sector organisations in developing 
economies that have undertaken BPR. To implement this frame, public sector 
organisations in Ethiopia were chosen. Ethiopia is a typical low-income developing 
economy according to the United Nations economic classification
5
 of world economies. 
Low-income developing economies are countries whose GNI per capita is less than or 
equal to US$975. Additionally, Ethiopia has been one of the fastest growing economies 
in Africa (African Development Bank 2010; CIA 2012; World Bank 2012). Official 
statistics indicate an average real gross domestic product (GDP) growth of 11 per cent 
                                                 
5
 http://www.mapsofworld.com/thematic-maps/economy-maps/world-economic-classification.html 
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over the last six consecutive years (CIA 2012; World Bank 2012). Real GDP growth 
averaged 11.2 per cent per annum during the 2003/04 and 2008/09 periods, placing 
Ethiopia among the top performing economies in Sub-Saharan Africa (African 
Development Bank 2010). Ethiopia was selected for this study as the Government of 
Ethiopia has been undertaking a massive BPR implementation since 2004 across all its 
government levels (federal, state and local government)
6
. Several case studies have been 
conducted on the subject of BPR in Ethiopia (see Mersha 2004; Mengesha and 
Common 2007; Debela 2010; Aschalew 2011; Debela and Hagos 2011; Hailemariam 
and vom Brocke 2011).  
 
As established by the literature review, there are two types of public sector organisation, 
determined based on their degree of administrative autonomy (relative freedom to act 
and manage), degree of control (market-based control and political control) and source 
of budget; these are public enterprises and public administration organisations (Hansen 
2007). Public enterprises include those that are private-like (for example, commercial 
banks, telecommunication corporations, factories, airlines, hospitals, educational 
institutions and shipping lines) and that exercise high administrative autonomy, practice 
performance-based budgeting and operate under equal competitive conditions with 
private companies. Conversely, public administration organisations exercise low 
administrative autonomy, have fixed budgets regardless of performance and operate 
under a non-competitive condition (for example, federal ministry offices and agencies, 
city administrations, state and local government offices, passport issuing authorities, 
land/building permit offices and trade license issuing/renewing offices).  
 
Although both types of organisations have been undertaking BPR implementation as 
part of the Ethiopian government’s public sector restructuring program, the focus of this 
study is only on the second type; that is, public administration organisations across all 
levels of government including federal, state and local government. The reason for 
limiting the sample frame to public administration organisations is to enhance the 
validity and generalisability of the findings of the study. The Ethiopian government 
system is structured into a federal system and 11 state governments (including the Addis 
Ababa and Diredawa autonomous city administrations). Thus, the sample frame for this 
                                                 
6
 http://www.un.org/special-rep/ohrlls/ldc/MTR/Ethiopia.pdf 
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study is public administration organisations at the federal and state government levels in 
Ethiopia.  
 
The BPR implementation program in Ethiopia was also structured both at the federal 
and state government level. At the federal government level, the MoCB is the highest 
government office, responsible for rolling out, coordinating and managing the BPR; its 
influence on capacity building stretches to the state government level, through its 
offices. The Ministry has a full mandate to require each government entity to carry out 
BPR and is responsible for providing trainings on BPR to staff members of BPR 
implementing public administration organisations. It is also responsible for assigning 
experts to lead and closely support the reengineering activity (referred to as Czar) and 
for monitoring and evaluating the BPR outcome. The Ministry maintains records on 
each government organisation having implemented BPR, which is the source from 
which the organisations in the sample frame were drawn.  
 
5.5.2. Sample Size 
 
In relation to sample size, it is necessary to determine the minimum required returned 
sample size (MRSS) and the initial sample size (Bartlett, Kotrlik and Higgins 2001; 
Bryman and Bell 2007). In determining the MRSS, Bartlett, Kotrlik and Higgins (2001) 
suggests considering factors such as the population size, desired level of accuracy and 
the type of data analysis. In contrast, Hair et al. (2006) recommends determining the 
MRSS based on the type of data analysis to be used and the expected rate of missing 
data. In determining the ISS, Bartlett, Kotrlik and Higgins (2001) and Bryman and Bell 
(2007) suggest taking into account the potential impact of lower response rates.  
 
The current study determines the MRSS following Hair et al.’s (2006) suggestion and 
with reference to prior studies. This study intended to use exploratory factor analysis 
(EFA) using the Statistical Package for the Social Sciences (SPSS), and confirmatory 
factor analysis (CFA) using AMOS, which require a minimum usable sample size of 
100–200 (Lewis, Templeton and Byrd 2005; Hair et al. 2006). Research on required 
sample size also indicates that a sample size of 200 is good for various types of 
statistical analysis (MacCallum, Browne and Sugawara 1996). Further, a review of 
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previous BPR and public sector studies showed that the average actual sample size 
(actual responses) obtained was 157. This review excluded those studies in which the 
sample frame comprised staff/employees, such as in Brewer and Selden (2000) and 
McAdam and Donaghy (1999) (see Table 5.8). Prior studies gained response rates 
ranging from 11 to 81 per cent. 
 
Table 5.8. Comparison of Sample Sizes from Previous Studies 
Author Study Sample Frame 
Sample 
Size 
Response % 
(Ozcelik 
2010) 
Effect of BPR on 
performance 
Large firms, US 
832 93 11% 
(Herzog, 
Tonchia and 
Polajnar 2009) 
Factor for BPR 
success 
Manufacturing 
firms, Slovenia 269 73 27% 
(Albadvi et al. 
2007) 
Impact of IT/BPR 
on performance 
Automotive/car 
part manufacturers, 
Iran 
200 112 56% 
(Sung and 
Gibson 1998) 
BPR critical 
success factors 
(CSF) and 
performance 
Large firms, South 
Korea 
200 162 81% 
(do Carmo 
Caccia-Bava 
et al. 2005) 
Determinants of 
hospital BPR 
success 
Health care 
organisations, US 1000 192 19% 
(Grover et al. 
1998) 
Influence of 
BPR/IT on 
productivity 
Medium and large 
private firms, US 900 313 36.6% 
(McAdam and 
Donaghy 
1999) 
Staff perception 
of CSF for public 
sector BPR 
Public sector 
organisation staff, 
UK 
160 106 66% 
(Guimaraes 
and Bond 
1996) 
Impact of BPR Manufacturing 
firms, US 586 135 22% 
(Grover et al. 
1995) 
Problems of BPR 
implementation 
and BPR success 
Private firms, US 
853 239 29% 
(Brewer and 
Selden 2000) 
Assessing and 
predicting 
organisational 
performance in 
federal agencies 
23 public sector 
federal agencies, 
US 18,163 9710 53% 
(Moynihan 
and Pandey 
2005) 
Assessing effect 
of management 
on performance 
Public sector 
primary health and 
human service 
agencies, US 
274 145 53% 
Considering both the minimum sample size required for conducting EFA and SEM 
using AMOS, which is the preferred data analysis method, and the average response 
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size of prior related studies, the MRSS for this study was set at 200 usable questionnaire 
responses.  
 
Having determined the MRSS, the next activity was one of estimating the appropriate 
ISS. Bryman and Bell (2007) indicated that there is always a risk of non-response 
(subjects refusing to participate) in any survey research. Therefore, the initial sample 
size must be larger than the MRSS (Bryman and Bell 2007). As already stated, the 
sample frame for the current study includes all public administration organisations in 
Ethiopia that had undertaken BPR at the time of the research. According to the record of 
the MoCB, such public administrations numbered 522. To obtain a minimum of 200 
usable responses and to avoid selection bias, all of these public administration 
organisations were included in the sample. Thus, the initial sample size of the study was 
522 public administration organisations in Ethiopia. The essential contact formed during 
the exploratory study with the Ministry office and various key personnel in charge of 
coordinating and managing the BPR implementation in Ethiopia was expected to 
enhance the return rate of the survey questionnaires to be distributed (see Appendix 5.6d 
for email of consent from public relation office head of MoCB). Further, the use of 
face-to-face paper-based survey was predicted to generate a relatively higher response 
rate (Sung and Gibson 1998).  
 
5.5.3. Respondents Selection Criteria 
 
Once the sample frame and sample size were determined, the next decision to be made 
pertained to which body in the organisation was most suitable to respond to the survey 
instrument. As mentioned already, only a single response per organisation was 
considered for this research. When a single respondent is used to represent an 
organisation, Huber and Power (1985) as cited in Grover et al. (1995, 1998) suggested 
that the respondent approached should be the most informed and knowledgeable person 
about the issue of interest in that organisation.  
 
Therefore, for the current research, being a study on the effect of BPR on organisational 
performance, the Civil Service Reform Office Head of the organisation was considered 
the most appropriate person, with the best knowledge and information on the 
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organisation’s BPR. Thus, the respondents selected for this research were the civil 
service reform heads of the 522 sample organisations. The selection of the most 
informed person as respondent is consistent with the practices of previous BPR studies, 
such as those by Grover et al. (1995, 1998), Mengesha and Common (2007) and 
Albadvi, Keramati and Razmi (2007). For example, the respondents for Grover et al.’s 
(1995) and Grover et al.’s (1998) studies were the individuals that had actively 
participated in at least one BPR project and IS executives, respectively. Mengesha and 
Common (2007) used the civil service reform officer as their respondent in addition to 
gathering data from the customers. Albadvi, Keramati and Razmi (2007) also gathered 
responses from persons with top managerial positions. Table 5.9 outlines the respondent 
selection norm, as practiced by prior studies similar to the current one.  
 
Table 5.9. Respondents of Previous Studies 
Author Study Sector /Country Respondent 
(Herzog, 
Tonchia and 
Polajnar 2009) 
Factor for BPR success Manufacturing 
firms, Slovenia 
Individual in charge of the 
BPR project or the 
production manager 
(Albadvi et al. 
2007) 
Assessing the impact of IT and 
BPR on performance 
Automotive 
industry, Iran 
Higher management 
members of company 
(Sung and 
Gibson 1998) 
BPR CSF and corporate 
performance 
Large firms or  
corporations, 
South Korea 
BPR team leaders and 
company CEOs 
(do Carmo 
Caccia-Bava 
eta l. 2005) 
Determinants of hospital BPR 
success 
Health care, US Hospital CEOs 
(Grover et al. 
1998) 
Influence of BPR and IT on 
productivity 
Private firms, US Senior IS executives 
(McAdam and 
Donaghy 
1999) 
Staff perception of CSF for 
public sector BPR 
Public sector, UK Staff of the organisation 
(Guimaraes 
and Bond 
1996) 
Impact of BPR on 
manufacturing firms 
Manufacturing 
firms, US 
Internal auditing directors 
(Grover et al. 
1995) 
Problems of BPR 
implementation and BPR 
success 
Private firms, US Strategic Planning & 
Management Officers 
who participated in BPR 
(Brewer and 
Selden 2000) 
Assessing organisational 
performance in federal agencies 
23 public sector 
federal agencies, 
US 
Employees of US federal 
agencies 
(Moynihan 
and Pandey 
2005) 
Assessing effect of management 
on performance 
Public sector 
primary health 
and human 
service agencies, 
US 
Individuals in charge of 
state government health 
and human services 
officials 
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Being the government office entrusted with the authority and responsibility to rollout 
the BPR implementation to all government organisations throughout the country, the 
MoCB maintained the list of all government organisations (including the contact details 
of the civil service reform office head). Thus, respondents of the 522 public 
administration organisations were identified and contacted based on the Ministry’s 
record of all organisations that implemented BPR.  
 
5.6. Data Collection Methods 
 
Questionnaire surveys can be conducted in various ways, such as online, via mailed or 
hand-delivered instruments or using the face-to-face method. A web-based online 
survey is conducted by creating a web page for the online survey and by sending an 
email with a link to the web page to the respondent. The web-based survey method 
assumes that respondents have access to the internet and their email address must be 
known a priori. These requirements were difficult to meet at the time of data collection 
in the case of Ethiopian public administration organisations and potential respondents.  
 
A postal mail survey involves sending the questionnaire survey together with a self-
addressed postage-paid return envelope to the respondents. However, the postal system 
was a less desirable option for the current survey for three reasons. First, the Ethiopian 
postal system lacks the required efficiency. Second, public sector organisations in 
Ethiopia often use a shared mailbox, meaning that the researcher cannot be certain that 
respondents will receive the survey. Third, in Ethiopia, there is a tendency not to 
respond to non-mandatory requests for cooperation sent by mail. Therefore, to avoid the 
risk of non-response, the investigator preferred the hand-delivered method. The hand-
delivered and face-to-face questionnaire survey method has also been commonly used 
by previous similar studies (see Table 5.10). 
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Table 5.10. Data Collection Methods of Previous Studies 
 
Therefore, the data for this study were collected in Ethiopia through a hand-delivered 
paper-based questionnaire survey that was developed following the steps described in 
Section 5.4 (see Appendix 5.4a for the survey questionnaire and Appendix 5.4b for the 
ID assigned to each item). All items in the questionnaire were measured on a Lickert 
scale, with one organisation filling only one survey questionnaire. Only a single 
questionnaire per organisation was distributed to the civil service reform office heads of 
each of the 522 public administrations that implemented BPR. The survey 
questionnaires were distributed by the researcher (288 questionnaires) with the help of 
seven local persons (234 questionnaires). After handing the survey questionnaires to the 
Author Study Method Sector/country 
(Ozcelik 
2010) 
Effect of BPR on 
performance 
Secondary data Large firms, US 
(Herzog, 
Tonchia and 
Polajnar 2009) 
Factors for BPR success Mail survey manufacturing 
firms, Slovenia 
(Albadvi et al. 
2007) 
Assessing impact of IT and 
BPR on performance 
Face-to-face 
paper-based 
survey 
Automotive 
industry, Iran 
(Sung and 
Gibson 1998) 
BPR CSF and corporate 
performance 
Face-to-face 
paper-based 
survey 
Large firms or  
corporations, South 
Korea 
( do Carmo 
Caccia-Bava, 
Guimaraes 
and 
Guimaraes 
2005) 
Determinants of hospital 
BPR success 
Mail survey Health care, US 
(Grover et al. 
1998) 
Influence of BPR and IT on 
productivity 
Mail survey Private firms, US 
(McAdam and 
Donaghy 
1999) 
Staff perception of CSF for 
public sector BPR 
Face-to-Face 
Paper-based 
survey 
Public sector, UK 
(Guimaraes 
and Bond 
1996) 
Impact of BPR on 
manufacturing firms 
Mail survey Manufacturing 
firms, US 
(Grover et al. 
1995) 
Problems of BPR 
implementation and BPR 
success 
Mail survey Private firms, US 
(Brewer and 
Selden 2000) 
Assessing organisational 
performance in federal 
agencies 
Mail survey  23 public sector 
federal agencies, 
US 
(Moynihan 
and Pandey 
2005) 
Assessing effect of 
management on 
performance 
Mail survey Public sector 
primary health and 
human service 
agencies, US 
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respondents (in June 2010), 1,044 follow-up personal visits (twice to each respondent’s 
organisation on average) and 380 follow-up phone calls were made until the end of 
September 2010. After a four-month period (from June 2010 to September 2010), 225 
responses were received (a 43 per cent return rate). 
 
5.7. Ethics 
  
The research was undertaken in accordance with RMIT’s ethics guidelines. The 
researcher was granted ethics approval to conduct the exploratory study and the main 
study in Ethiopia for the period 8 May to 20 July 2009 and 20 May to 21 July 2012, 
respectively (see Appendix 5.5a and Appendix 5.5b for Ethics Approval letters for the 
exploratory and main study respectively). 
  
5.8. Data Analysis Approaches and Tools 
 
The study applies the SEM technique to test the proposed relationships among the 
variables in the model. SEM is the best and most widely accepted procedure for testing 
both construct validity and the theoretical relationship among constructs (Hair et al. 
2006; Kline 2010). To prepare the data for the intended analysis, the data had to be 
examined for missing values, outliers and normality. Before the research hypotheses 
were tested, the validity and reliability of the measurement instrument underlying the 
research model also had to be established using EFA and CFA (Straub, Boudreau and 
Gefen 2004; Lewis, Templeton and Byrd 2005; Hair et al. 2006). The SPSS version 19 
was used to prepare the data and for the EFA, while the AMOS version 19 software was 
employed for the instrument and structural validity assessments. The data from the case 
studies were analysed using a thematic analysis process (Boyatzis 1998). The themes 
were the theoretical concepts of the research model.  
 
Analysis of the survey and the case study data comprises the following six main steps 
based on relevant guidelines (Churchill 1979; Straub, Boudreau and Gefen 2004; Lewis, 
Templeton and Byrd 2005; Hair et al. 2010). 
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Step one performed analysis of the preliminary exploratory study and panel of 
expert and pilot surveys. The interviews were analysed using a thematic analysis. The 
POE and pilot surveys were analysed using descriptive statistics. The results of these 
analyses ensured content validity and they were used in developing and refining the 
survey instrument. While the POE survey and the pilot study were discussed in the 
current chapter, the exploratory study findings were discussed in Chapter 4. 
 
Step two involved data cleaning, purification and missing data identification and 
estimation. Chapter 6 reports all the procedures followed to examine the data and 
prepare it for the intended analysis. 
 
Step three assessed the initial reliability and measure purification. To prevent 
unnecessary dimensions (factors) from occurring during factor analysis and to identify 
and discard ‘garbage items’ (that is, those items that do not have a common core and 
thus do not measure the same concept) the coefficient alpha and item-to-total 
correlations were calculated (Churchill 1979). Chapter 7 provides the discussion on the 
assessments and the results. 
 
Step four involved establishing the validity and reliability of the survey 
instrument. Validity measures whether an instrument measures what it is intended to 
measure (Lewis, Templeton and Byrd 2005). Reliability assesses whether an instrument 
(items measuring a given construct) is consistent across different situations or on 
repeated occasions (Field 2009). Content validity, factorial validity using EFA, 
construct validity using CFA, and internal-consistency reliability assessments were 
undertaken, and are presented in Chapter 7.  
 
Step five conducted the Structural Model Assessment. The structural model validity 
was assessed in four ways: (a) goodness of fit (GOF) indices; (b) comparison of the fit 
statistics of the structural model with the fit statistics of its corresponding full 
measurement model; (c) magnitude of variance explained; and (d) based on size, 
direction and significance of the path estimates (regression coefficient). Chapter 8 
provides a discussion of the assessments and its results.  
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Step six involved analyses of the case studies. The data from the five case studies (9 
interviews) were analysed based on the theoretical concepts of the research model; that 
is, using the theoretical concepts as themes for analysis (Boyatzis 1998). When found 
appropriate, the insights gained from the case studies were used to validate and provide 
further explanation for the quantitative findings. 
 
5.9. Summary 
 
This chapter discussed the available methodological choices and indicated those 
pursued in this research. The research follows the positivist paradigm and uses a mixed-
method research design principally composed of a quantitative survey, but also 
preceded and followed by small qualitative case studies. The instrument design and 
development processes involved a rigorous procedure of defining the domain of the 
construct, generating the initial items, pre-testing and pilot testing. The sample frame of 
the study is defined as all public administrations in Ethiopia that had implemented BPR 
by the time the research was conducted. Data collection was via a paper-based survey 
and interviewing.  
 
The next two chapters examine and validate the data collected following the 
methodology already outlined in this chapter. 
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Chapter 6 Data Examination and Preparation 
 
 
6.1. Introduction 
 
Understanding the fundamental properties of the data and examining that data to meet 
the essential statistical requirements for conducting multivariate analysis, such as 
SEM/AMOS, is an important preliminary step (Straub, Boudreau and Gefen 2004; Hair 
et al. 2010). This step involves assessing the impact of missing data, identifying and 
handling outliers, and testing the data for serious departures from normality, non-
respondent bias and common method bias (Straub, Boudreau and Gefen 2004). This 
chapter is devoted to discussing the procedure followed for examining the data for these 
anomalies and details any remedies undertaken to prepare the data for the intended 
analysis.  
 
The remaining part of the chapter is organised into seven sections. Section 6.2 discusses 
the steps followed to clean the data and convert it from a paper-based filled 
questionnaire into SPSS. Section 6.3 discusses the steps followed to identify missing 
data and provide remedies, together with the justification for doing so. Section 6.4 
discusses the steps and procedures pursued to determine outliers and the justification for 
the decision as to whether to remedy or retain those outliers. Section 6.5 presents a 
discussion of the tests made for detecting the presence of any significant departures 
from normality and the strategy employed to deal with those identified. Then, Sections 
6.6 and 6.7 provide a discussion of the tests for non-respondent bias and common 
method bias, respectively. Following the sections pertaining to the screening and 
preparation of the dataset, Section 6.8 provides a detailed demographic description of 
the respondents. Finally, Section 6.9 provides a summary of the chapter.  
 
6.2. Data Entry and Data Screening 
 
The data for this study were collected in Ethiopia using a paper-based questionnaire (see 
Appendix 5.4a for the survey questionnaire). The questionnaire was distributed to the 
civil service reform office heads (or equivalent) of the 522 public administrations 
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including in the sample frame. After the initial mail out (in early June 2010), to 
encourage response, a number of follow-up efforts were undertaken both in person and 
by phone until the end of September 2010. After a four-month period (from June 2010 
to September 2010), 225 responses were received (a 43 per cent return rate). Initial 
examination of the 225 responses identified 14 incomplete cases with too much missing 
data and these responses were excluded. This left 211 cases for further analysis. 
Excluding the eight non-metric variables, the total number of metric variables is 116. 
While entering the data into SPSS, all necessary efforts were made to avoid data entry 
error through utilising SPSS’s feature of defining acceptable values and labels for each 
variable.  
 
6.3. Missing Value Analysis 
 
Missing data refers to a situation in which valid values on one or more variables are not 
available for analysis (Hair et al. 2010). Hair et al. (2010) recommends following a 
four-step process for identifying missing data and applying remedies. The first step of 
investigating the missing data is to understand the type of missing data involved in the 
dataset; that is, whether the missing data are part of the research design, whether they 
are ‘ignorable’ or whether the causes and impacts are not known with precision and the 
missing data are ‘not ignorable’. The second step becomes necessary when the missing 
data are not ignorable, making further assessment essential. This step involves 
assessment of the extent of the missing data and making the decision as to whether its 
absence warrants deletion of variables and/or cases. The third step involves diagnosing 
the randomness of the missing data processes; that is, whether the missing data 
processes are missing at random (MAR), are non-randomly distributed or missing 
completely at random (MCAR) or are randomly distributed. The fourth and final step is 
the selection of the appropriate inputting method. This involves deciding whether to 
replace the missing data with values. If the missing data are to be replaced, it also needs 
to be decided whether to replace them by known values or by values calculated from the 
valid data.  
 
The above four-step process was followed to analyse missing data. All the missing data 
in this study are due to non-response by the respondents; as such, the missing data are 
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not ignorable. This necessitates further assessment of the extent and impact of the 
missing data. Second, the overall extent of the missing data is assessed by calculating 
the number of cases with missing data for each variable and the number of variables 
missing in a particular case (see Appendix 6.1a and 6.1b). The analysis shows that there 
are 294 (1.2 per cent) missing data out of 24,476 data values (that is, 116 metric 
variables by 211 cases), excluding non-metric data values.  
 
Analysis of the pattern of missing data processes of the 116 metric variables reveals that 
the amount of missing data per variable ranges from zero missing to 26 missing data. 
Much of the missing data (about 25.3 per cent) is concentrated around the four 
variables:  
 IT4: pre-BPR website for publishing basic organisational information including 
electronic forms and contact information 
 IT16: pre-BPR queue management system 
 IT21: post-BPR website for publishing basic organisational information 
including electronic forms and contact information 
 IT33: post-BPR queue management system. 
The missing data is detailed in Table 6.1. The rule of thumb given by Hair et al. (2006, 
56) is that variables with as little as 15 per cent missing data are candidates for deletion.  
 
Table 6.1. Pattern of Missing Data by Variables 
# Missing 
(a) 
No. of 
Variables 
(b) 
Percentage 
c=(b/116) 
# Missing (a) 
No. of 
Variables 
(b) 
Percentage 
c=(b/116) 
 
Variable 
ID 
# 0 Missing 33 28% # 7 Missing 3 3%  
# 1 Missing 30 26% # 10 Missing 1 1%  
# 2 Missing 16 14% # 11 Missing 1 1%  
# 3 Missing 12 10% # 13 Missing 1 1% IT4 
# 4 Missing 7 6% # 14 Missing 1 1% IT21 
# 5 Missing 5 4% # 24 Missing 1 1% IT16 
# 6 Missing 4 3% # 26 Missing 1 1% IT33 
Total  116 1  
 
Similarly, analysis of the missing data by case shows that the amount of missing data 
per case ranges from zero missing for 99 cases (that is, 47 per cent of the cases) to 13 (4 
per cent) missing data for one case (see Table 6.2). The rule of thumb given by Hair et 
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al. (2006, 55) is that missing data under 10 per cent for an individual case or 
observation can generally be ignored. 
 
Table 6.2. Pattern of Missing Data by Cases 
# Missing Cases Percentage # Missing Cases Percentage 
#0 Missing 100 47% # 6 Missing 4 2% 
#1 Missing 42 20% # 7 Missing 3 1% 
# 2 Missing 29 14% # 9 Missing 2 1% 
# 3 Missing 15 7% # 11 Missing 1 0.5% 
# 4 Missing 6 3% # 12 Missing 1 0.5% 
# 5 Missing 8 4%    
Total Cases 
 
211 100.0% 
 
From the pattern of missing data, it becomes evident that a substantial amount of 
missing data can be remedied by deleting the four variables indicated in Table 6.3, 
which account for 26 per cent of the 294 missing values. The deletion of these four 
variables increases the number of complete cases by 15 and raises the number of cases 
missing zero data from 100 to 113. The amount of missing data is also reduced by 77, 
becoming 217 (that is, only 0.9 per cent). Such a percentage is too low to affect the 
results of the study (Hair et al. 2010). Moreover, the deletion of the four variables given 
above is justified on theoretical and practical grounds as stipulated by Hair et al. (2010, 
45) and Byrne (2010, 353), as explained above. Finally, 14 variables remain to represent 
the construct purportedly being measured by the deleted variables. From a practical 
point of view, deletion of variables as opposed to deletion of cases would leave the 
original sample size unaffected (which is necessary in conducting SEM with AMOS). 
 
Table 6.3. Deleted Variables Owing to Relatively Large Number of Missing Data 
 
Construct Variable 
Name 
Item Missing 
# Per cent 
BPR 
resource 
IT4 Pre-BPR: Website for publishing basic 
organisational information including electronic 
forms and contact information 
13 4.4% 
IT16 Pre-BPR: Queue management system 24 8.2% 
BPR 
depth 
IT21 Post-BPR: Change in website for publishing basic 
organisational information including electronic 
forms and contact information 
14 4.8% 
IT33 Post-BPR: Change in queue management system 26 8.9% 
Percentage missing out of the total #294 77 26.2% 
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Third, after the deletion of the four variables, the extent of missing data becomes 
acceptably low, without any discernible specific non-random pattern. Thus, any of the 
inputting methods can be used to remedy the 217 (0.9 per cent) missing values. Fourth, 
to input the 217 missing data, the mean substitution method of missing data inputting 
was followed. This method was chosen because the overall levels of missing data are 
acceptably low and do not affect the result of the study at all (Byrne 2001, 290; Hair et 
al. 2010, 54). PASW Statistics produced a new data set with the inputted missing 
values. Thus, further analysis is made based on the complete dataset after inputting 
values. 
 
6.4. Examination for Outliers 
 
Outliers refer to cases or observations with values for variables or combinations of 
variables that are substantially different from those in other cases or observations 
(Byrne 2010; Hair et al. 2010). Outliers can be said not to be representative of the 
population. They can distort statistical tests, and thus work counter to the objectives of a 
research study. Outliers can be checked from a univariate, bivarate and multivariate 
perspective. This research performed a multivariate test for outliers, as the study uses a 
SEM-based multivariate analysis that investigates for multivariate outliers that have 
extreme scores on two or more variables. This is as opposed to a univariate outlier that 
has an extreme score on a single variable (Kline 2010, 2005). 
 
A common approach to the detection of multivariate outliers is the computation of the 
squared Mahalanobis distance (D
2
) for each case (Hair et al. 2010). This statistic 
measures the distance in standard deviation units between a set of scores for one case 
and the sample means for all variables. D
2
 assesses the extent of the dissimilarity of 
each observation or case (in terms of its distance from the mean centre of all 
observations) across a set of variables. An outlying case (the higher D
2
 values relative to 
the other cases) will have a D
2
 value that stands distinctively apart from all the other D
2
 
values. As a rule of thumb, Hair et al. (2010) suggested identifying any case in which 
the D
2
/df value exceeds three or four in large samples (where the sample size is >=200) 
as an outlier.  
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Following Hair et al.’s (2010) suggestions, the dataset (211 cases by 112 metric 
variables) were examined for the presence of multivariate outliers using D
2
 as a measure 
of distance, and computed D
2
/df (see Appendix 6.2). Table 6.4 presents the top 10 
furthest observations identified based on D
2
/df.  
 
Table 6.4. Multivariate Outlier Test Results 
Case D2 
D2/df 
(df=116) 
Case D2 
D2/df 
(df=116) 
15 411.20 3.50 56 283.02 2.36 
130 346.18 3.00 161 279.40 2.33 
34 291.17 2.43 203 270.24 2.25 
25 288.50 2.40 11 259.21 2.16 
95 287.20 2.39 35 258.55 2.15 
 
As shown in Table 6.4, the D2/df values of case 15 and case 130 are equal to or 
exceeding three, suggesting they are outlying cases. Thus, these two cases were dropped 
from further analysis. 
 
In summary, the analysis for the presence of multivariate outliers identified two cases as 
outliers and dropped them from further analysis. Thus, only the remaining 209 cases are 
used in all subsequent analyses to be performed as part of this study.  
  
6.5. Tests for Multivariate Normality 
 
Having examined the data for missing values and outliers and having applied the 
appropriate remedies to prepare the data in a form most suitable for multivariate 
analysis, the data were tested for any presence of significant departures from normality, 
which is an assumption underlying several multivariate analyses, including 
SEM/AMOS (Arbuckle 2007; Byrne 2010; Hair et al. 2010).  
 
Normality refers to the shape of the distribution and the characteristics of its statistics 
for a single individual metric variable that approximates the normal distribution (Hair et 
al. 2010). A significant variation from the normal distribution renders all resulting 
statistical tests invalid, because several of the statistics are developed assuming normal 
data distribution.  
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Although multivariate normality is a sufficient condition for univariate normality, 
assessing and achieving univariate normality for all variables is sufficient in most cases, 
especially when the sample size is large; that is, >=200 observations (Hair et al. 2006, 
80). A large sample size lessens the detrimental effect of non-normality. As a result, this 
section assesses the univariate normality of all the metric variables retained after the 
missing value analysis and test for outliers (that is, 112 variables of the 209 cases). 
 
While assessment for departure from normality can be done both graphically (such as 
through a visual check of the histogram with a normal probability distribution plot 
overlayed) and statistically, the statistical method was chosen for its objectivity and 
precision, as represented by statistics such as skewness and kurtosis (Hair et al. 2006, 
89). The statistical tests for normality are made through empirical measures of a 
distribution’s shape using skewness and kurtosis measures for each metric variable. As 
such, the empirical measures help to identify the variables with significant departure 
from normality. Skewness tells about the orientation of the distribution; that is, whether 
it is shifted to one side (right or left) or centred and symmetrical. Kurtosis tells about the 
‘peakedness’ or ‘flatness’ of the distribution as compared with the normal distribution. 
A positive skew represents a distribution shifted/skewed to the left and a negative skew 
reflects a distribution skewed to the right. A negative kurtosis value denotes a flatter 
distribution, whereas a positive kurtosis value indicates a peaked/taller distribution. 
While kurtosis severely affects tests of variance and covariance, skewness affects tests 
of means (Byrne 2010). 
 
The SEM software program used in this study is AMOS, which is a covariance-based 
software program. Thus, the problem of kurtosis is of greater concern than that of 
skewness (West et al. 1995, as cited in Byrne 2001, 268; DeCarlo 1997, cited in Byrne 
2010). Specifically, the presence of non-normal data has the effect of inflating the chi-
square value and underestimating other GOF indices that the maximum likelihood 
(ML)-based AMOS generates (Byrne 2001, 268). 
 
As skewness and kurtosis of a normal distribution have values of zero, measures of 
skewness and kurtosis of a distribution that is different from zero indicate departure 
from normality. While slight variations from zero are of little concern, especially for a 
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large sample size (N>=200), significant variations should be given due consideration. 
Hair et al. (2010) suggested critical values (ZSkewness and ZKurtosis) to help 
researchers assess and determine skewness and kurtosis measures as significant or less 
significant. These critical values are +/- 2.58 (.01 significance level) and +/- 1.96 (.05 
significance level). Kline (2010, 63) suggests a more lenient measure of +10 to -10 for 
kurtosis.  
 
Appendix 6.3a presents the results of the empirical measures of skewness and kurtosis, 
after their statistic is divided by their respective standard error to arrive at the critical 
ratio (ZSkewness and ZKurtosis) for all 112 metric variables. Of the 112 metric 
variables, only three variables show deviation from normality in the overall normality 
tests applying the stringent +2.58 and -2.58 critical ratio of kurtosis. According to the 
more lenient measure of kurtosis, none of the three variables suggests a problem (Kline 
2010, 63). 
 
Regarding the variables that have a problem with skewness, they are inconsequential, 
since skewness tends to affect only mean-based analyses, such as Partial Least Square. 
As already stated, SEM/AMOS is a covariance-based analysis, which is sensitive to 
problems of kurtosis rather than skewness. Further, considering the large sample size of 
this study (larger than 200 sample organisations) and considering that the departure 
from normality observed with a few of the variables (three) is not significant enough to 
affect the analysis that this study intends to conduct, the presence of those non-normal 
variables is tolerated. A large sample size has the potential to reduce the detrimental 
effect of departure from normality (Hair et al. 2006, 80–81; Byrne 2010). In fact, the 
test for normality of the measurement items remaining in the final model shows no 
problem of kurtosis; only two of the items appear to have a moderate problem of 
skewness (see Appendix 6.3b).  
 
As a further precaution to prevent problems of normality observed with respect to 
skewness and a few of the variables with respect to kurtosis, this study uses the 
bootstrap procedure of AMOS, which makes adjustment to both the chi-square test and 
the standard error estimates to account for multivariate non-normality in the data (Byrne 
2001, 267). Specifically, this study uses the Bollen-Stine bootstrap probability (p) in 
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evaluating model fit. The Bollen-Stine bootstrap is a bootstrap modification of model 
chi-square, used to test model fit, adjusting for distributional misspecification of the 
model when the statistical assumptions of multivariate normality for a large sample size 
may not hold (Yung and Bentler, as cited in Byrne 2001, 270).  
 
6.6. Estimating Non-Response Bias 
 
Non-response may cause sample bias and can create difficulty in generalising research 
findings to the population. Comparison of the responses of early respondents against 
those who respond late during the data collection period helps to estimate the potential 
effect of non-response bias. Although there is no established norm for the characteristics 
that can be used to compare early with late respondents, the literature suggests that 
respondents that are more interested in the survey would respond earlier than those who 
have no interest and who are, therefore, assumed not to respond (Collis et al. 2003; 
Lewis-Beck, Bryman and Liao 2004).  
 
Accordingly, non-response bias was tested based on comparison of the pattern of ‘early’ 
and ‘late’ respondents on selected variables of the study assumed to motivate 
respondents to give their response to the survey. Being a survey on effect of BPR on 
public sector organisation performance, those organisations that achieved best results in 
their BPR undertaking are expected to have greater motivation and more interest in 
responding than those that achieved less satisfactory results. Among the variables in the 
survey, the measures related to BPR depth, business process performance, BPRCC and 
organisational performance constructs are identified to influence BPR reform heads and 
directors of organisations to respond to the survey. To identify earlier respondents from 
later respondents, each returned survey questionnaire has a date of return affixed to it. 
Non-response bias is estimated based on the mean of BPR depth, mean of business 
process performance and mean of BPRCC of those participants that responded earlier 
and later. 
 
To this end, the first 40 responses (19 per cent) and the last 40 responses (19 per cent) 
were selected and a two-sample t-test was run to compare the results of those responses. 
Table 6.5 shows the independent sample t-test result. The results of the test for non-
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response bias in Table 6.5 reveal no significant difference between earlier and later 
responses at a 95 per cent confidence interval for the chosen variables. This finding 
suggests that even if there is a non-response bias, it is not statistically significant to bias 
the data and prevent making generalisations from the sample to the population. 
 
Table 6.5. Independent Sample t-test for Non-Response Bias 
Independent Samples Test for Non-Response Bias 
 
t df p 
Mean  Std. Error 
Difference Earlier Later Difference 
Mean of BPR depth variable 0.585 78 0.560 2.00 1.90 0.1 0.17 
Mean of BPRCC variable 1.367 78 0.176 3.25 3.45 0.2 0.15 
Mean of business process 
performance variable 
0.737 78 0.463 3.38 3.25 0.13 0.17 
Mean of organisation 
performance variable 
0.919 78 0.361 3.72 3.85 0.13 0.14 
 
6.7. Tests for Common Method Bias 
 
Common method bias, also called common method variance, refers to a variance that 
may occur as the result of the measurement method, rather than due to the constructs 
that the measures represent (Podsakoff, Mackenzie, Lee and Podsakoff 2003). Data 
collected from the same person for both the predicator and criterion variables using a 
single method and/or at one point of time may have part of the variance that the 
measurement items share in common, due to the method of data collection, rather than 
due to the relationships hypothesised in a given research model (Straub, Boudreau and 
Gefen 2004). Method bias, if it exists, causes measurement error that negatively affects 
the validity of the conclusions drawn (Podsakoff et al. 2003).  
 
Several methods have been proposed in the literature to test and diagnose common 
method bias. The most widely used is Harman’s single-factor test (Podsakoff et al. 
2003, 889). This method suggests loading all the measurement items into the factor 
analysis and examining the unrotated factor solution of an EFA to determine the number 
of factors accounting for the variance in the measurement items. According to this 
method, common method bias exists if either a) only one factor accounts for the 
majority of the covariance (above 50 per cent) between the measures or b) a single 
factor emerges from the factor analysis (Podsakoff et al. 2003). Table 6.6 provides the 
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EFA result of the factor analysis using the unrotated principal component analysis. The 
result reveals the presence of as many as 25 factors with an eigenvalue greater than 1, 
accounting for around 75 per cent of the variances in the measures. However, the first 
and greatest factor explains only 25 per cent of the variance in the measures, which is 
less than the 50 per cent required to indicate common method bias. Thus, one factor did 
not accounted for a larger portion of the variance in the measures (>50 per cent), nor did 
a single factor emerge to represent the variance among all the measurement items. This 
indicates that common method bias due primarily to the method of data collection is not 
of great concern and is thus unlikely to confound the interpretation of the results of the 
study.  
Table 6.6. Test for Common Method Bias-Total Variance Explained   
Component 
Initial Eigenvalues 
Extraction Sums of Squared 
Loadings 
Total 
% of 
Variance 
Cumulative 
% 
Total 
% of 
Variance 
Cumulative 
% 
1 29.01 25.01 25.01 29.01 25.01 25.01 
2 9.21 7.94 32.95 9.21 7.94 32.95 
3 5.84 5.03 37.98 5.84 5.03 37.98 
4 4.84 4.17 42.15 4.84 4.17 42.15 
5 4.16 3.59 45.74 4.16 3.59 45.74 
6 3.17 2.73 48.47 3.17 2.73 48.47 
7 2.99 2.58 51.05 2.99 2.58 51.05 
8 2.41 2.08 53.13 2.41 2.08 53.13 
9 2.35 2.03 55.16 2.35 2.03 55.16 
10 2.02 1.74 56.90 2.02 1.74 56.90 
11 1.97 1.70 58.60 1.97 1.70 58.60 
12 1.89 1.63 60.22 1.89 1.63 60.22 
13 1.70 1.47 61.69 1.70 1.47 61.69 
14 1.68 1.45 63.13 1.68 1.45 63.13 
15 1.54 1.33 64.46 1.54 1.33 64.46 
16 1.50 1.29 65.75 1.50 1.29 65.75 
17 1.40 1.21 66.96 1.40 1.21 66.96 
18 1.36 1.18 68.14 1.36 1.18 68.14 
19 1.27 1.09 69.23 1.27 1.09 69.23 
20 1.21 1.04 70.27 1.21 1.04 70.27 
21 1.19 1.02 71.30 1.19 1.02 71.30 
22 1.14 0.98 72.28 1.14 0.98 72.28 
23 1.08 0.93 73.21 1.08 0.93 73.21 
24 1.03 0.89 74.10 1.03 0.89 74.10 
25 1.01 0.87 74.97 1.01 0.87 74.97 
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6.8. Profile of Respondents 
 
This section details the profiles of the respondents in terms of the type and size of the 
organisations they represent and in what capacity (their position) they provided their 
answers to the questionnaire items.  
 
As stated in the methodology chapter (Chapter 5), the sample frame for this study was 
restricted only to those government organisations engaging in public administration. 
The respondents are therefore the persons in charge of the organisation, or the office 
bearer in charge of organisational reform in the case of big organisations. Table 6.7 
provides a detailed descriptive frequency table of the respondents’ profiles. As shown in 
Table 6.7, federal ministry offices, authorities, agencies, commissions and institutes 
account for about 34 per cent of the respondents; city administrations including 
municipalities account for 36 per cent of the respondents; and state government offices 
account for the remaining 30 per cent of respondents. In terms of their years of stay in 
the organisations, Table 6.7 also shows that most of the respondents (about 68 per cent) 
had been in the organisation for at least five years at the time of study, while the 
remaining 32 per cent had been in the organisation for less than five years. Regarding 
their years of stay in their current position, respondents reported between 2 and 20 years 
in their current role at the time of study. The positions held by the respondents include 
‘reform officer’ (51 per cent), ‘state government office head’ (26 per cent), ‘director’ (9 
per cent), ‘city administration manager’ (6 per cent) and other (7 per cent).  
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Table 6.7. Profile of Respondents 
Organisation 
No. of Years in 
Organisation 
Title of the Respondent 
Type  Freq %  Freq % Position Freq % 
Federal 
ministry office 
13 6.2 < 5 
year 
65 31.7 Reform 
officer 
106 50.8 
Agency 29 13.7 5–10 
years 
79 37.6 City admin 
manager 
12 5.7 
Commission 8 3.8 11–15 
years 
30 14.1 Director 19 9.0 
Authority 16 7.6 16–20 
years 
22 10.3 State 
government 
office head 
58 25.6 
City 
administration 
63 30.3 > 20 
years 
13 6.1 Others 14 6.6 
Local 
administration 
(municipality) 
12 5.7 Total 209 100% Total  209 100% 
State 
government 
office 
63 30.3   
 
Institute 5 2.4 
Total 209 100% 
 
In terms of size of the organisations, while 27 per cent of them had more than 200 
(inclusive) employees, 73 per cent of the organisations had less than 200 employees at 
the time of study, with the smallest organisation surveyed having 133 employees and 
the largest having 7,000 employees. The organisations implemented BPR at different 
times. While the largest percentage of the organisations implemented BPR in 2009 
(53.6 per cent) and 2008 (30.6 per cent), a few implemented BPR earlier, in 2004, or 
most recently, in 2010 (6.2 per cent) (see Table 6.8). 
 
Table 6.8. Year the BPR was Implemented 
Year Frequency Percentage 
2004 1 0.5 
2006 4 1.9 
2007 5 2.4 
2008 72 30.6 
2009 114 53.6 
2010 13 6.2 
Total 209 100.0 
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As can be inferred from the above description of respondents, the sample public 
administration organisations represented by the respondents are typical public sector 
organisations. Given their positions and relatively long years of service in the 
organisation, the respondents’ responses are believed to be most representative of their 
organisation’s BPR experiences.  
 
6.9. Summary 
 
The main purpose of this chapter was to examine the data for missing data values, 
outliers, departures from normality, non-respondent bias and common method bias, and 
to provide a profile of the respondents. The procedure followed to detect missing values 
and outliers identified four variables and two cases for deletion, respectively. The 
following table summarises the changes to the data based on each of the data cleaning 
and preparation stages. 
 
Table 6.9. Summary of the Steps Followed for Data Screening 
Step Action No. of 
Cases 
No. of 
Variables 
Data collection   225 116 
Data entry and screening (6.2) Removed 14 incomplete responses  211 116 
Missing data analysis (6.3) Deleted 4 variables  211 112 
Examination for outliers (6.4) Deleted 2 cases 209 112 
Test for multivariate normality 
(6.5) 
 209 112 
Test for non-respondent bias (6.6)  209 112 
Test for common method-bias (6.7)  209 112 
Profile of respondents (6.8)  209 112 
 
The test for normality found that the data lack multivariate normality, but that the 
departure from normality is often in association to skewness. The study found no 
significant departure with respect to kurtosis, which is the relevant problem for 
variance/covariance-based analyses, such as AMOS. As a means to account for non-
normality in the data, the study uses the Bollen-Stine bootstrap probability (p), rather 
than the chi-square probability (P) value that AMOS generates by default.  
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The tests for non-respondent bias and common method bias did not find any instances 
of these problems. Examination of the respondents’ profiles also revealed that the 
sample organisations from which the respondents are drawn are representative of typical 
public sector organisations and that the respondents are likely to be well informed about 
their respective organisation’s BPR experiences. 
 
Through ensuring that the data set is free from missing values, outlier cases, non-
respondent bias and common method bias, and through taking care of the effect of 
multivariate non-normality, the data examination and test procedures undertaken in this 
chapter have made the data ready for further analysis. Based on the results of this 
chapter, the next chapter, which describes the instrument validation procedures and 
results, performs further tests of validity and reliability.  
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Chapter 7 Instrument Validation and Measurement Model 
 
 
7.1. Introduction 
 
The issue of instrument validation is of great concern for positivist and quantitative IS 
research (Straub 1989; Straub, Boudreau and Gefen 2004). Owing to the comparative 
difficulty of verifying a construct in the social sciences, as compared to in the natural 
sciences, the research community relies on the validity and reliability of the instrument 
to measure the research constructs comprising the theoretical model. A valid and 
reliable measure ensures that the data being gathered is objective and accurately 
represents the underlying phenomena (Straub 1989) and that the conclusions (statistical 
conclusion and generalisation) drawn from the statistical analysis are warranted, 
unbiased and stable (Gefen, Straub and Boudreau 2000).  
 
Validity and reliability are properties of a measurement instrument that gives the 
research community confidence in the results of the study (Field 2009). Validity 
measures whether an instrument actually measures what it sets out to measure. 
According to Lewis, Templeton and Byrd (2005), validity represents the degree of 
accuracy with which the instrument is measuring the construct it is purporting to 
measure and the uniqueness of the measurement instrument from measures of other 
constructs. Reliability, on the other hand, measures whether an instrument is consistent 
across different situations or on repeated occasions (Field 2009).  
 
The aim of this chapter is to discuss the procedures followed to ensure the validity and 
reliability of the measurement instrument; this will be done following Straub, Boudreau 
and Gefen (2004), Lewis, Templeton and Byrd (2005) and Hair et al’s (2010) 
suggestions. Figure 7.1 provides an overview of the validity and reliability procedure. In 
the figure, the numbers in parentheses represent the number of items in the instrument 
after the validation or reliability test.  
 
The rest of this chapter is organised into six sections. Section 7.2 summarises the 
procedures followed to ensure content validity. Section 7.3 presents a discussion of the 
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process followed to purify the initial measure. Section 7.4 establishes the dimensionality 
(factorial validity) using EFA. Section 7.5 ensures construct validity involving 
convergent validity and discriminant validity of both the first-order and full 
measurement models using CFA. Finally, Section 7.6 provides the final reliability test, 
while Section 7.7 gives a summary of the chapter. 
 
Validity/Reliability 
Criteria 
Instrument Development Stage Specific Tests/Techniques 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7.1. Instrument Development and Validation Processes 
** 4 items were also dropped due to missing data in addition to the 5 items dropped due to item analysis. 
 
7.2. Content Validity 
 
Content validity is the degree to which items in the instrument reflect the content 
universe to which the instrument will be generalised (Boudreau, Gefen and Straub 
2001). It assesses the extent to which the questionnaire items pulled are representative 
of the universe of all possible measures for a given latent construct (Lewis, Templeton 
Specify Domain of Construct 
Generate Sample of Items (100) + 
6 global measures 
Pretesting (107)+ 9 global 
measures 
 
 
 
Pilot Testing (107) + 9 global 
measures 
Item Analysis (98)** + 9 global 
measures 
 
Assess Construct Validity (41) + 
9 global measures 
 
 
Assess Reliability (41) + 9 global 
measures 
 
 
Content 
validity 
Measure 
purification 
Dimensionality 
(factorial validity) 
Convergent, 
discriminant, 
validities 
Final test of 
internal 
consistency 
Literature review, exploratory 
study and expert consulting 
Corrected item-to-total 
correlation 
 
 
  
AMOS 
(Confirmatory Factor 
Analysis) 
 
 
  Cronbatch Alpha 
 
  
Panel of experts survey 
(mean relevance score, inter-
judge agreement) 
Literature; exploratory study 
Pretesting with sample 
organizations 
Assess Dimensionality (89) + 9 
global measures 
 
Exploratory factor analysis  
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and Byrd 2005). While inclusion and exclusion of items from the universe of measures 
of a given construct is an unavoidable part of any research endeavour, inclusion of items 
that do not measure the construct can affect content validity.  
 
Content validity is generally established through literature reviews and expert judges or 
panels (Straub, Boudreau and Gefen 2004). This latter procedure is often termed POE 
survey. Pre-testing and/or pilot testing is another method of establishing content 
validity. Pre-testing is a preliminary trial of some or all aspects of the instrument to 
ensure that there are no unanticipated difficulties. Pilot test, on the other hand, refers to 
a brief preliminary survey, often using a small convenience sample of the same 
population to which the final survey will be administered.  
 
With the view to ensuring content validity, this study: 
 defined the domain of constructs comprising the theoretical model clearly 
and unambiguously (see Chapter 5). Existing literature was reviewed in 
depth and where appropriate, items were taken from the existing instruments 
and adapted in the light of the preliminary case study findings conducted 
prior to instrument development 
 pulled a large number of items initially (see Appendix 5.1a) 
 conducted a pre-test using a POE survey (see Chapter 5.4.3) to rate the 
relevance of the items to the construct purportedly being measured. This is in 
line with the guideline and heuristics suggested by Straub, Boudreau and 
Gefen (2004), who stated that people who have expertise in the area should 
evaluate an instrument before it is used to collect data to increase content 
validity. The pre-test was conducted with a total of eight and 11 experts for 
the exogenous and endogenous variables, respectively. All of the experts 
were in academia, and most had practitioner experience as well. As already 
discussed in Chapter 5, the results of the POE survey were analysed using 
reliability analysis (inter-rater/judge correlation) (Straub 1989) 
 conducted a pilot test with three respondents representing three organisations 
of the sample frame to which the final questionnaire survey was to be 
administered. Besides helping to purify the instrument, this procedure helped 
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tailor the wording of some of the measures based on suggestions received 
from the respondents.  
The above procedures ensured that the instrument had sufficient content validity. 
 
7.3. Measure Purification 
 
A measurement instrument may have some ‘garbage items’ that lack similarity to the 
majority of the other items (Churchill 1979). Unless they are identified and removed 
before conducting the EFA, such garbage items can produce unnecessary dimensions 
(factors). The purpose of conducting initial measure purification is, therefore, to weed 
out such garbage items. The recommended method for conducting measure purification 
is item analysis using internal consistency reliability (Straub, Boudreau and Gefen 
2004; Field 2009). The most common statistic for evaluating internal consistency 
reliability is the coefficient of internal consistency (Cronbach’s Alpha) (Straub, 
Boudreau and Gefen 2004; Field 2009). According to Churchill, the ‘coefficient alpha 
absolutely should be the first measure one calculates to assess the quality of the 
instrument’ (Churchill 1979, 68). The coefficient alpha measures the average ratio of 
item variance to scale variance, taking into account the number of items in the scale. In 
situations in which research involves a number of constructs, Straub, Boudreau and 
Gefen (2004, 25) recommend calculating Cronbach’s Alpha for each construct 
separately.  
 
The value of Cronbach’s Alpha ranges from 0 (completely unreliable) to 1 (perfectly 
reliable). An alpha value of 0.5 to 0.6 is considered acceptable for exploratory research, 
but 0.7 or higher is highly preferred (Hair et al. 2010, 125). For the purpose of measure 
purification, in addition to Cronbach’s Alpha, it is also recommended to consider 
corrected item-total correlation and Cronbach’s Alpha if item is deleted statistics (Field 
2009, 678; Hair et al. 2010, 125). An item-to-total correlation indicates how each item 
of a given construct correlates with other items of the construct. A low item-to-total 
correlation value suggests that an item does not represent the same construct, that it has 
a potential for producing measurement error and that it should be considered for 
deletion. An optimal threshold for item-to-total scale does not exist and the rule of 
thumb is to regard values less than 0.3 as having poor correlation with the scale overall 
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value and as candidates for removal from the scale (Field 2009, 678). An item whose 
alpha if item deleted value is greater than the overall alpha of a construct should also be 
deleted to improve reliability. When the reliability of a variable is low, the standard 
practice is to drop items until the coefficient reaches the desired threshold (Churchill 
1979). 
 
In line with the above recommended practices, in this study, the following procedures 
were followed to purify the measure of garbage items and improve reliability: (1) 
Cronbach’s Alpha, corrected item-total correlation and Cronbach’s Alpha if item is 
deleted statistics (see Appendix 7.1) were calculated for six of the constructs including 
BPR resource, BPR implementation problem, BPR depth, BPRCC, business process 
performance and organisation performance; and (2) items with an item-to-total scale 
correlation of less than 0.3 and/or whose deletion could improve the reliability of the 
construct were identified. From this procedure, five items were deleted either due to low 
item-scale values or because doing so improved reliability (see Table 7.1). However, 
before deleting any item, the effect of the deletion on the content validity of the 
construct was considered. Appendix 7.1 provides the SPSS output of overall alpha, 
corrected item-total correlation and Cronbach’s Alpha if item is deleted.  
 
Table 7.1. Item Deleted Due to Measure Purification 
Construct 
Cronbach’s 
Alpha 
before item 
deletion 
Item 
Item-
scale 
Cronbach’s 
Alpha if 
item deleted 
Comment 
BPR 
implementation 
problems 
.852 IP1: Difficulty in 
changing the existing 
laws and regulations 
.292 .852 Below .30 
IP3: Employees’ 
resistance to change 
.298 .852 Below .30 
Process 
performance 
.840 PP4: Percentage 
reduction in number of 
employees 
.381 .862 Cronbach’s 
Alpha 
improves 
PP6: Percentage 
reduction in reported 
cases of petty 
corruption 
.554 .865 Cronbach’s 
Alpha 
improves 
Organisational 
performance 
.922 OP11: Administrative 
corruption and red tape 
.361 .940 Cronbach’s 
Alpha 
improves 
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7.4. Assessment of Dimensionality Using EFA  
 
The validation guidelines by Straub, Boudreau and Gefen (2004) and Lewis, Templeton 
and Byrd (2005) stipulate conducting dimensionality (also known as factorial validity) 
using EFA to explore and determine the substrata (sub-dimensions) beneath each of the 
theoretical research constructs. EFA is conducted to understand whether a theoretical 
construct is a uni or multidimensional factor (Holmes-Smith, 2010). Although EFA is 
often considered exploratory and tests unrestricted factor models (that is, requiring no a 
priori hypothesis about which item to load to which factor), EFA can also be run in a 
restricted model to determine the sub-factors that underlie a set of items measuring each 
theoretical construct of a nomological network (Kline 2010). Since factorial validity 
examines the constructs independent of the theoretical connections, Straub, Boudreau 
and Gefen (2004, 25) also recommended running EFA separately for each set of items 
posited to reflect a given theoretical construct. In the current research, as shown under 
the conceptual framework section (see Chapter 4), the research model has six theoretical 
constructs. Thus, six separate EFA models were run.  
 
To establish the appropriateness of the data for the seven EFA models, the factorability 
of the data and the sample size were checked. The factorability of the data was tested 
through the Kaiser-Meyer-Olkin measure of sampling adequacy (KMOMSA) and 
Bartlett’s test of sphericity (BTOS) (see Table 7.2). Generally, data are factorable (that 
is, the EFA is possible) if the KMOMSA is between 0.5 and 1 and the BTOS is 
significant (that is, below 0.05) (Hair et al. 2010, 132). Further, the sample size should 
satisfy the case-to-variable ratio of 5:1 as a minimum, but would preferably be 10:1. 
The results in Table 7.2 show that the sample correlation matrix differs significantly 
from the identify matrix and, as such, sufficient correlations do exist among the items 
measuring the constructs. This supports running the EFA. The sample size of this study, 
which is 209 organisations, also satisfies the case to variable ratio of 5:1–10:1 and thus 
lends further support for the appropriateness of running the EFA (Hair et al. 2010).  
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Table 7.2. KMOMSA and BTOS 
Construct 
No. of 
items 
KMOMSA BTOS 
Case-to-
variable ratio 
Comment 
BPR resource 27 .901 .000 7.5:1 EFA supported 
BPR depth 21 .892 .000 10:1 EFA supported 
BPR implementation 
problem 
15 .846 .000 14:1 
EFA supported 
BPRCC 21 .880 .000 10:1 EFA supported 
Business process 
performance 
4 .773 .000 52:1 
EFA supported 
Organisational 
performance 
10 .941 .000 21:1 
EFA supported 
Overall 98 .854 .000 NA EFA supported 
 
Once the suitability of the data for factor analysis was determined, the following rules 
were established to extract the factors:  
1. The factors were extracted using principal component analysis (PCA). PCA was 
followed because the purpose of the factor analysis was to uncover relatively 
uncorrelated (orthogonal) common factors that summarise the major part of the 
information represented by the original variables (Mulaik 2010, 139, 218). Further, 
PCA produces the most essential set of variables that maximally capture the 
variance of a factor and is the most commonly followed factor extraction method in 
IS research (Gefen and Straub 2007). PCA is also the preferred method in empirical 
research, as it uses mathematically convenient algorithms to estimate 
communalities, to determine the number of factors and to compute factor scores 
(Mulaik 2010, 219).  
2. The number of factors in each of the six factor models were determined based on, 
Kaiser’s criterion of retaining factors with eigenvalues greater than 1.0 (Hair et al. 
2010).  
3. For better interpretability, the factors were rotated using the Varimax rotation 
method as this method can load items to factors more clearly (Hair et al. 2010, 115).  
4. The minimum factor loading to allocate an item to a factor was set at 0.5. Field 
(2009) and Hair et al. (2010) suggest selecting a threshold level that improves the 
within-factor correlation and reliability. They also suggest taking into account the 
sample size, as smaller samples require higher factor loadings, whereas larger ones 
require relatively smaller factor loadings. For a sample size of 200, a factor loading 
of .40 and higher is considered to be statistically significant at .05 significance level. 
This level explains around 16 per cent of the variance in the variable (Hair et al. 
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2010, 117). For this study, which has a sample size of 209, a factor loading of .50 
was set as the threshold value. Items with a factor loading below 0.50 were dropped 
from further analysis (Lewis, Templeton and Byrd 2005, 393; Hair et al. 2010). 
Further, single item factors and items with significant loadings on more than one-
factor were dropped. The procedure was repeated until a clear factor structure 
emerged.  
 
Appendix 7.2 provides the result of the six EFA models. The organisation performance 
and business process performance models each produced a one-factor solution. Each of 
these models explains 65 per cent variance. The BPR depth model produced a four-
factor solution explaining 57 per cent of the variance. The four factors were labelled 
based on the item with the largest loading and the overall nature of the items in the 
construct as ‘change in IS’, ‘change in IT systems’, ‘change in organisational systems’ 
and ‘change in performance measurement and management systems’.  
 
The BPR resource construct also produced a four-factor structure, accounting for 63 per 
cent of the total variance to be explained. With reference to the item with the largest 
loading and the overall nature of the items in the factor, the factors were labelled as ‘IS 
resources’, ‘BPR knowledge and skills resources’, ‘BPR financial resources’ and ‘IT 
resources’. The BPR implementation problem construct again produced a four-factor 
structure, accounting for 60 per cent of the total variance to be explained. Based on the 
item with the largest loading and the overall nature of the items in the factor, the four 
factors were labelled as ‘lack of leadership commitment’, ‘lack of public sector BPR 
methodology’, ‘lack of BPR team continuity and autonomy’ and ‘resistance to change’. 
The EFA for the BPRCC construct also returned a four-factor solution, explaining 66 
per cent of the total variance. Based on the item with the largest loading and the overall 
nature of the items in the factor, the four factors were labelled as ‘BPR-IS alignment 
competence’, ‘continuous process improvement and integration competence’, ‘IS 
delivery competence’ and ‘BPR complementary management support system 
competence’. 
 
Table 7.3 provides a summary of the final EFA output. Overall, the EFA procedure 
dropped nine items that did not meet one or more of the factor extraction criteria, 
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returning 89 items grouped into 18 factors. Several of the items have significant factor 
loadings (above .60). The result established factorial validity and represents an initial 
specification of the measurement model.  
 
Table 7.3. Summary of the EFA Output 
Construct  No. 
before 
EFA 
Dropped items Reason to drop  No. of 
factors 
Factor labels No. 
after 
EFA 
BPR resource 27 KR2-Role of IT 
in BPR,  
IT9- 
Computerised 
budget and 
expenditure 
system 
Cross loading 
>.5 and factor 
loading <.5, 
respectively 
4 Change in 
organisational 
system 
25 
Performance 
measurement and 
management system 
Change in IS 
Change in IT 
BPR 
implementation 
problem 
15 IP11-Failure to 
implement as per 
the design,  
IP14-Disruption 
to normal 
operation during 
BPR 
Cross loading 
>.5 and factor 
loading <.5, 
respectively 
4 Lack of leadership 
commitment (LLC) 
13 
Lack of public sector 
BPR methodology 
(LPSBPRM) 
Lack continuity & 
autonomy 
(LBPRTCA) 
Resistance to change 
BPR depth 21 RC7-IT Single factor 
item 
4 Change in 
organisational 
system 
20 
PMMS 
Change in IS 
Change in IT 
BPRCC 21 BC6- capacity to 
support IT 
applications,  
C11- clear 
process mangt 
governance 
system,  
C16-integration 
of BPR with 
strategy, BC18-
reward system 
adjustment 
Cross loading 
>.5, factor 
loading <.5, 
cross loading 
>.5 and single 
factor item, 
respectively 
4 BPR-IS alignment 
competence  
17 
Continuous process 
improvement 
integration 
competence 
IS delivery 
competence 
BPRCMC 
Business 
process 
performance 
4   1 Business process 
performance 
4 
Organisation 
performance 
10   1 Organisation 
performance 
10 
Total 98 9 items  18  89 
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The next section conducts further tests for construct validity through CFA using AMOS. 
 
7.5. Assessment of Construct Validity through CFA 
  
Once the factor structure underlying each of the theorised research constructs was 
determined through EFA, it was necessary to assess construct validity further through 
CFA before assessing the structural model and testing the research hypotheses (Byrne 
2010; Hair et al. 2010). A critical consideration in using the CFA is sample size. A 
sample size above 200 is generally considered ‘good’ (Hair et al. 2010, 662; Lewis, 
Templeton and Byrd 2005, 394). Since the valid sample size for this study is 209, it 
meets the requirement.  
 
Construct validity assesses the extent to which a set of measured items actually reflect 
the underlying factor model that those items are designed to measure (Hair et al. 2010, 
708). The construct validity focuses on the measurement of individual constructs. Two 
construct validity assessments—convergent and discriminant—were tested. The tests 
were undertaken first for each individual factor model, then for the higher order model 
(whenever appropriate), and finally for the full measurement model (Lewis, Templeton 
and Byrd 2005, 394). This section provides an overview of convergent and discriminant 
validity and reports the results of the construct validity of the measurement model.  
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7.5.1. Convergent Validity  
 
Convergent validity assesses the extent to which the items constituting the construct 
converge or share a high proportion of variance in common (Straub, Boudreau and 
Gefen 2004; Hair et al. 2010, 709). In AMOS, the convergence validity of a construct 
can be assessed using one or a combination of the following measures: GOF measures; 
squared multiple correlation (SMC), which is a function of the size of the standardised 
factor loadings (SFL); average variance extracted (AVE); and construct reliability (CR) 
(Straub, Boudreau and Gefen 2004; Hair et al. 2010). When the GOF showed poor fit of 
the theorised model, the model was re-specified. The various measures of convergent 
validity and the considerations for model re-specification are discussed briefly below. 
 
GOF Indices (Statistics): GOF compares the goodness of fit between theory and 
reality (Hair et al. 2010). The closer the covariance matrices between the two, the better 
the theory is said to fit the data. Thus, GOF indices reflect the model’s ability to 
represent the data (Hair et al. 2010). GOF indices are grouped into four general 
categories: Chi-Square, absolute fit indices, incremental fit indices and parsimony fit 
indices (see Table 7.4). 
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Table 7.4. Category of GOF Indices (Source: Hair et al. 2010) 
Category Statistics Definition 
Chi-Square (X
2
) Chi-Square Difference between observed and 
estimated covariance matrices 
Degrees of freedom Covariance in the observed matrix 
less the number of estimated 
coefficients 
Probability statistic (p-value) Probability that the observed and 
estimated covariance matrices are 
actually equal  
Absolute fit 
measures 
GOF index Measure indicating how well a model 
reproduces the variance/covariance 
matrices of the observed sample 
Root mean square error of 
approximation (RMSEA) 
Badness-of-fit index measuring how 
well a model fits a population taking 
into account both model complexity 
and sample size 
Root mean square residual 
(RMSR) 
Average of the residuals between 
individual observed and estimated 
covariance and variance terms 
Standardised root mean residual 
(SRMR) 
Standardised value of RMSR 
Normed chi-square Ration of chi-square to degrees of 
freedom for a model 
Incremental fit 
indices 
Normed fit index (NFI) Assesses how well a specified model 
fits relative to some alternative 
baseline model (often a null model 
that assumes all observed variables 
are uncorrelated) 
Comparative fit index (CFI) 
Tucker-Lewis index (TLI) 
Incremental fit indices (IFI) 
Parsimony fit 
indices 
 
Parsimony comparative fit index 
(PCFI) 
Evaluates the parsimony ratio of the 
model compared to the GOF such as 
CFI and NFI Parsimony normed fit index 
(PNFI) 
 
Given that there are a number of GOF measures, most authors suggest that three to four 
different types of fit indices can provide adequate support for a model fit (Hair et al. 
2010, 672; Kline 2010). For example, Hair et al. (2010, 672) recommend that in 
addition to the chi-square (x2) value and degrees of freedom, at least one incremental 
index (CFI or TLI) and at least one absolute index (RMSEA or SRMR) should be 
reported. Appendix 7.3 provides a guideline for fit indices, taking into consideration 
sample size and the number of variables (Hair et al. 2010, 672). The sample size for this 
study is 209 organisations and the number of observed variables is greater than 30. 
Following the guidelines in Appendix 7.3 and the recommendations of Byrne (2010, 
73–84, 106), Kline (2010) and Holmes-Smith (2010, 5–7), this study evaluates model fit 
based on selected fit measures as summarised in Table 7.5.  
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Table 7.5. Summary of Selected Fit Measures and Established Criteria 
Type 
Name of GOF 
statistics 
Abbrev. 
Acceptable 
level 
Reference 
Chi-square Chi-square (with 
df, p)  
x
2
 (df, 
p*) 
p-value can be 
less than .05 
(Hair et al. 2010, 666; 
Holmes-Smith 2010, 5, 
7) 
Absolute fit 
indices 
 
Normed chi-
square
  
 
x
2 
/df 
 
Value between 
1 and 5 
(Bagozzi et al. 1991, as 
cited in Lewis et al. 
2005; Hair et al. 2010, 
668) 
Root mean-square 
error of 
approximation 
RMSEA Values < 
.08/.10 
(Lewis et al. 2005; Hair 
et al. 2006, 748; Hair et 
al. 2010, 672) 
Root mean-square 
residual and 
standardised 
RMR 
RMR, 
SRMR 
Values < .09  (Hair et al. 2010, 672) 
 
Incremental 
fit indices  
CFI, Tucker 
Lewis index, 
Incremental fit 
index 
CFI, 
TLI, IFI  
 
Values >= .92 
 
(Hair et al. 2010, 672) 
Parsimony 
fit indices 
Parsimony 
normed fit index 
(PNFI), 
Parsimony 
comparative fit 
index (PCFI)** 
PNFI, 
PCFI 
Values >= .5 (Hair et al. 2010, 672) 
 
Squared Multiple Correlations (SMC): Standardised estimates of .5 or above 
(preferably .7 and above) and SMC from .3 but preferably .5 and above suggest 
construct validity and item reliability (Hair et al. 2010, 725).  
 
AVE and Construct Reliability: With the GOF indices supporting the model’s fit with 
the data, the model’s convergent validity is further assessed based on the size of the 
SFL, using the AVE and CR (Hair et al. 2010, 722). The AVE was computed by 
determining the sum of each individual item’s SFL square and dividing the total by the 
total number of items within the factor. CR was computed by squaring the sum of each 
individual item’s SFL within the factor and dividing it by the squared sum of each 
item’s SFL square and sum of each individual item’s error variance within the factor 
(Hair et al. 2010; Holmes-Smith 2010). Evidence of convergence validity exists if the 
SFL, AVE and CR values are at least 0.7, 0.5 and 0.6, respectively. 
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Where λ represents SFL. (Source: Hair et al. 2010 pp 722)  
 
Model Re-specification Considerations: A model is said to be correctly specified when 
it reproduces the sample covariance matrix well. When instances of specification error 
are noticed, the critical ratios (t-values), the SMC values, the standardised residuals and 
the modification indices (MIs) were examined to re-specify the model. Conceptually, all 
unstandardised estimates should be in the expected direction and statistically different 
from zero (that is, the critical ratio is larger than  1.96 at the α = 0.05 significance 
level) (Byrne 2010; Hair et al. 2010). SMC values should be greater than 0.5. 
Standardised residual covariance should also be less than the benchmark value of |4| but 
preferably less than |2.58| (Hair et al. 2010, 725). A large residual covariance between 
any two measurement items indicates that the association between these two items is not 
accounted for sufficiently by the model. This suggests a problem with one or both of the 
measurement items. A standardised residual value of |2| indicates that a particular 
covariance is not well reproduced by the hypothesised model (at the α = 0.05 
significance level) and a standardised residual value of |4| relates to α = 0.001 
significance level. When a consistent pattern of large standardised residuals is 
associated with either a single item or several of the items within the factor, the 
necessary re-specification was made to account for this association between the 
variables, such as by dropping an item and re-running the measurement model (Hair et 
al. 2010, 710). 
 
MIs also suggest a potential source of model re-specification. A MI is calculated for 
each non-free parameter and represents a possible decrease in x
2
 if the parameter is 
freely able to be estimated in the re-specified model. A chi-square of 3.84 with one 
degree of freedom has a p = 0.05 and a MI value greater than |4| suggests that the chi-
square could be significantly reduced if the corresponding parameter were estimated. 
Based on this guideline, this study examined the measurement items that reveal high 
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MI; that is, above |4| (Byrne 2010; Hair et al. 2010, 725), and made appropriate re-
specification to the model.  
 
7.5.2. Discriminant Validity 
 
Discriminant validity assesses the extent to which conceptually related constructs are 
different (or not identical). Discriminant validity provides evidence that a construct is 
unique and captures some phenomena that other constructs do not. A more rigorous 
demonstration of discriminant validity, which is also used in this study, is provided 
through the comparison of the AVE estimates for each factor with the squared inter-
factor correlation estimates associated with that factor (Hair et al. 2010, 710; Holmes-
Smith 2007, 8–2, 7–24). Discriminate validity is supported when the AVE is 
consistently higher than the squared inter-construct correlations estimate (Straub, 
Boudreau and Gefen 2004; Hair et al. 2006, 810). 
 
7.5.3. Second-Order Factor Model 
 
Judgements as to whether or not a measuring instrument should be modelled as a first-
order or second-order structure rests on substantive meaningfulness as dictated by the 
underlying theory (Hair et al. 2010, 755–757). Whenever the theory supports some 
higher level factor to account for the lower order factors, the factor model is taken as 
second order, third order or some higher order depending on by how many levels the 
higher order factor is away from the observed variable. As some of the research 
hypotheses of this study were at a second-order level, second-order CFA was employed.  
 
The general sequence of CFA-based higher order factor analysis is (1) develop a good-
fitting and conceptually valid first-order CFA solution; (2) examine the magnitude and 
pattern of correlations among factors in the first-order solution; and (3) fit the second-
order factor model, as justified on conceptual and empirical grounds (Brown 2006, 
323). Similar to first-order CFA, a second-order CFA model can be estimated either as a 
congeneric version with freed error variances and regression weights, or as parallel 
versions. GOF statistics related to a model parameterised as either a first-order or a 
second-order structure are equivalent. The difference between the two specifications is 
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that the second-order model is a special case of the first-order model, with the added 
restriction that structure is imposed on the correlational pattern among the first-order 
factors (Byrne 2010, 143).  
 
In addition to GOF, the magnitude of the higher order parameters (that is, size of higher 
order factor loadings) needs to be considered in evaluating the acceptability of a higher 
order model. A higher order solution cannot improve GOF relative to the first-order 
solution where the factors are freely inter-correlated. Thus, if the higher order solution 
does not result in a significant decrease in model fit, it can be concluded that the model 
provides a good account for the correlations among the first-order factors (Brown 2006, 
323).  
 
Following the discussions in 7.5.1–7.5.3 and based on the factor structure output of the 
EFA, the next sections (7.5.4–7.5.9) present a detailed discussion of the construct 
validity tests for each of the theorised research constructs, including the second-order 
CFA models for the BPRCC, BPR resources and BPR implementation problem 
constructs. Following validation of the one-factor and second-order CFA models, the 
construct validity of the full-measurement model is discussed in Section 7.5.10. 
 
7.5.4. Measurement Model of Organisational Performance Construct 
 
The organisation performance construct was hypothesised to consist of 10 items. Figure 
7.2 presents the CFA result of the proposed one-factor congeneric measurement model. 
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Figure 7.2. One-Factor Proposed Congeneric Model of Organisational 
Performance 
 
Examination of the GOF statistics in Table 7.6 reveals that the proposed model has an 
unacceptable p-value and is inadmissible. In addition, OP2 shows a lower than 
acceptable SMC value (that is, below .5) relative to all others. Analysis of the re-
specification statistics with reference to the standardised residual covariance matrix also 
reveals that the covariance between OP2 and OP1 (2.042) was not well accounted for by 
the model. Therefore, considering OP2’s poor reliability (based on its SMS value) 
(Brown 2006, 130), it was removed from the measurement model and the model was re-
run. 
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Table 7.6. Statistics for One-Factor Model of Organisational Performance 
Chi-square 
Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
102(.02) 
35 
2.9 
RMSEA 
RMR 
SRMR 
.09 
.03 
.04 
CFI 
IFI 
TLI 
.96 
.96 
.94 
PCFI 
PNFI 
.74 
.73 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate 
7
 S.E
8
 C.R
 9
 P SMC
10
 Comment 
OP1 .702 .065 11.56 *** 0.49  
OP2 .612 .088 9.65 *** 0.37 SMC low 
OP3 .724 .074 12.07 *** 0.52  
OP4 .849 .070 15.38 *** 0.72  
OP5 .833 .064 14.88 *** 0.69  
OP7 .828 .072 14.75 *** 0.69  
OP8 .823 .075 14.61 *** 0.68  
OP9 .830 .072 14.82 *** 0.69  
OP11 .758 .084 12.88 *** 0.57  
OP6 .836 .115 11.56 *** 0.70  
Model Fit is inadmissible (P-value and RMSEA are unacceptable) 
 
The resulting measurement model after deleting OP2 is shown in Figure 7.3 and its 
corresponding GOF statistics are laid out in Table 7.7. Although some of the absolute fit 
indices such as x2 (chi-square) and x2/DF (normed chi-square) improve, the p-value is 
still outside the acceptable range and hence the model is still a poor fit. Further analysis 
of the re-specification statistics shows that all standardised residual values are within 
acceptable range. However, the MIs indicate that OP8 co-varies with several 
measurement items including OP5, OP6, OP7 and OP9. This suggests that the indicator 
OP8 is non-specific. In such circumstances, the literature (Brown 2006, 181, 129; Hair 
et al. 2010) suggests identifying such a variable as confounding and considering it for 
removal from the measurement model. Further, the SMC value for OP1 (.48) is less 
than the threshold value of 0.5, suggesting the exclusion of OP1 from the model.  
 
                                                 
7
 Estimate refers to standardized estimate 
8
 S.E refers to standard error of the estimate 
9
 C.R refers to critical ratio, which is the estimate divided by the S.E 
10
 SMS means squared multiple correlations 
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Figure 7.3. One-Factor Congeneric Model of Organisational Performance 
 
Table 7.7. GOF for One-Factor Model of Organisational Performance after 
Deleting OP2 
Chi-square 
Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
73(.02) 
27 
2.7 
RMSEA 
RMR 
SRMR 
.09 
.02 
.03 
CFI 
IFI 
TLI 
.97 
.97 
.96 
PCFI 
PNFI 
.73 
.71 
 
Consequently, the CFA model was re-run after OP8 and OP1 were removed. The result 
is admissible in terms of all selected fit indices (see Figure 7.4 and Table 7.8). 
 
Figure 7.4. Final One-Factor Congeneric Measurement Model of Organisational 
Performance 
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As Figure 7.4 shows, all of the factor loadings are 0.7 and above and SMC values are all 
above .50. Table 7.8 also shows that all of the GOF indices are consistent with good 
model fit. Thus, the measurement model fits the data very well.  
 
Table 7.8. GOF for Final One-Factor Model of Organisational Performance 
Chi-square 
Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
21 (.44) 
14 
1.6 
RMSEA 
RMR 
SRMR 
.05 
.02 
.02 
CFI 
IFI 
TLI 
.99 
.99 
.99 
PCFI 
PNFI 
.66 
.65 
 
7.5.5. Measurement Model for Business Process Performance 
 
The business process performance was theorised to have four indicators measuring 
reduction in time, cost, work steps and number of complaints. Figure 7.5 shows the 
CFA result of the proposed one-factor congeneric measurement model for business 
process performance.  
 
 
Figure 7.5. Proposed One-Factor Congeneric Model of Business Process 
Performance 
 
The GOF statistics of the above-proposed model are also presented in Table 7.9. Except 
for the SMC value for PP5 (Percentage reduction in the number of complaints) being 
low, all of the GOF statistics are acceptable. Inspection of the standardised residuals and 
MIs did not suggest any problems with the model fit. Hence, PP5 was removed from the 
proposed model and the re-specified model is provided in Figure 7.6.  
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Table 7.9. GOF for Proposed One-Factor Model of Business Process Performance 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
7(.12) 
4 
1.8 
RMSEA 
RMR 
SRMR 
.06 
.05 
.02 
CFI 
IFI 
TLI 
1.00 
1.00 
.99 
PCFI 
PNFI 
.66 
.66 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate  S.E C.R
 
 P SMC Comment 
PP1 .93 .06 18.93 *** .87  
PP2 .93 .06 18.93 *** .87  
PP3 .85 .06 15.16 *** .73  
PP5 .62 .07 9.69 *** .38 SMC low 
       
Model Fit is inadmissible (PP5 is showing very low SMC value) 
 
Table 7.10 presents the GOF statistics and convergent validity measures of the final 
one-factor measurement model of business process performance. The results in Figure 
7.6 show that the SFL are .7 and above and the SMC values are all above .50.  
 
 
Figure 7.6. Final One-Factor Congeneric Model of Business Process Performance 
 
The results from Table 7.10 also indicate that all of the GOF indices meet the threshold 
set for good model fit. Hence, the final one-factor congeneric measurement model in 
Figure 7.6 is admissible since it has acceptable model fit and all its items hold 
convergent validity.  
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Table 7.10. GOF for Final One-Factor Model of Business Process Performance 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
3.7(.15) 
2 
1.8 
RMSEA 
RMR 
SRMR 
.06 
.05 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.66 
.66 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate  S.E C.R
 
 P SMC Comment 
PP1 .93 .06 18.97 *** .87  
PP2 .93 .06 18.97 *** .87  
PP3 .85 .06 15.16 *** .73  
Model Fit is admissible 
 
7.5.6. Measurement Model for the BPRCC Construct 
 
Based on the EFA result, the BPRCC is hypothesised as composed of four first-order 
factors of BPR-IS alignment competence (BPRISAC), continuous process improvement 
integration competence (CPIIC), IS delivery competence (ISDC) and BPRCMC. As 
stipulated in Section 7.5.3 in regards to the procedure to be followed in validating a 
second-order model, this section first discusses the measurement model for each of the 
four factors individually, with the discussion of the second order model following (see 
Lewis, Templeton and Byrd 2005, 394).  
 
7.5.6.1. One-Factor Congeneric Measurement Model of BPRISAC 
 
The proposed model for BPRISAC consists of five items and these are shown in Figure 
7.7. The corresponding GOF statistics and convergent validity measures are provided in 
Table 7.11. 
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Figure 7.7. Proposed One-Factor Congeneric Model of BPRISAC 
 
Table 7.11. GOF Statistics for Proposed One-Factor Congeneric Model of 
BPRISAC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
27.6(.05) 
5 
5.5 
RMSEA 
RMR 
SRMR 
.15 
.02 
.04 
CFI 
IFI 
TLI 
.96 
.96 
.92 
PCFI 
PNFI 
.48 
.47 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC5 .79 .067 13.076 *** .62  
BC3 .79 .064 13.203 *** .63  
BC4 .89 .058 15.577 *** .78  
BC2 .74 .070 11.909 *** .54  
BC1 .64 .062 9.903 *** .41 SMC value is low 
Model Fit inadmissible 
 
As can be seen from Table 7.11, the GOF statistics indicate inadmissible model fit in 
terms of p-value of the chi-square, normed chi-square and RMSEA. Further, the factor-
loading table shows that the SMC (item-reliability) for BC1 is below the threshold value 
of 0.5, which could explain the misfit. To determine the actual cause of the misfit, the 
standardised residual covariance and the MIs were scrutinised.  
 
The standardised residual covariance reveals that the covariance between BC2 and BC5 
(1.214) was not well accounted for relative to all the other values. This is also evident in 
the MIs, which show that the chi-square could decrease by 15.04 if the error terms for 
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those two items were co-varied. To ensure measurement uni-dimensionality, a decision 
was made not to co-vary items as long as there were three or more items measuring a 
given factor. Therefore, the CFA model for BPRISAC was re-run without BC2 (because 
it had a relatively lower SMC value than BC5) and without BC1 (because of low item 
reliability). Figure 7.8 presents the re-specified one-factor CFA model of BPRISAC and 
Table 7.12 shows the corresponding GOF statistics and SMC values of the measurement 
items. Both the figure and table show that the model has an acceptable fit and all the 
measurement items exhibit convergent validity. Thus, this CFA model is accepted. 
 
 
Figure 7.8. Final One-Factor Congeneric Model of BPRISAC 
 
Table 7.12. GOF Statistics for Final One-Factor Congeneric Model of BPRISAC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
2.4(.19) 
2 
2.2 
RMSEA 
RMR 
SRMR 
.07 
.02 
.02 
CFI 
IFI 
TLI 
.99 
.99 
.99 
PCFI 
PNFI 
.66 
.66 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC5 .84 .06 14.57 *** .71  
BC3 .82 .06 14.14 *** .68  
BC4 .81 .06 13.81 *** .66  
Model Fit is admissible 
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7.5.6.2. One-Factor Congeneric Measurement Model of CPIIC 
 
The proposed model for CPIIC is composed of four items and is shown in Figure 7.9. 
Table 7.13 provides the corresponding GOF statistics and convergent validity measures. 
 
 
Figure 7.9. Proposed One-Factor Congeneric Model of CPIIC 
 
Table 7.13. GOF Statistics for Proposed One-Factor Congeneric Model of CPIIC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
9.6(.07) 
2 
4.8 
RMSEA 
RMR 
SRMR 
.14 
.04 
.04 
CFI 
IFI 
TLI 
.96 
.96 
.90 
PCFI 
PNFI 
.32 
.32 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC21 .67 .06 9.45 *** .50  
BC20 .71 .07 10.06 *** .50  
BC19 .73 .07 10.50 *** .53  
BC17 .58 .08 8.11 *** .34 SMC value is low 
Model Fit inadmissible 
 
The proposed model does not fit the sample data in terms of RMSEA, normed chi-
square and TLI. Moreover, the measurement item BC17 has a SMC value of less than 
0.50, suggesting a lack of item reliability and a problem of convergent validity. The re-
specification statistics reveal that the residual covariance that BC17 (2.993) has with all 
the other items is relatively large and the MIs suggest co-varying the error term of BC17 
with the other two error terms (BC19 and BC21). This implies that BC17 lacks 
specificity.  
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Therefore, item BC17 was dropped and the re-specified CPIIC measurement model is 
shown in Figure 7.10. Table 7.14 depicts the corresponding fit indices, together with 
convergent validity measures.    
 
 
Figure 7.10. Final One-Factor Parallel Model of CPIIC 
 
Table 7.14. GOF Statistics for Final One-Factor Parallel Model of CPIIC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
4.4(.35) 
4 
1.1 
RMSEA 
RMR 
SRMR 
.02 
.06 
.02 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC21 .70 .05 14.95 *** .50  
BC20 .70 .05 14.95 *** .50  
BC19 .70 .05 14.95 *** .50  
Model Fit is admissible 
 
The re-specified CPIIC measurement model has an acceptable fit against all the selected 
fit measures and all the measurement items meet the minimum acceptable threshold 
value for establishing convergent validity. Therefore, the one-factor parallel model for 
CPIIC is accepted.  
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7.5.6.3. One-Factor Congeneric Measurement Model of ISDC 
 
The proposed CFA model for ISDC comprises the four items as shown in Figure 7.11. 
The corresponding GOF statistics and convergent validity measures are provided in 
Table 7.15. All the GOF statistics are acceptable. However, item BC10 has low 
reliability and hence causes a problem of convergent validity.  
 
 
Figure 7.11. Proposed One-Factor Congeneric Model of ISDC 
 
Table 7.15. GOF Statistics for Proposed One-Factor Congeneric Model of ISDC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
4.2 (.19) 
2 
2.1 
RMSEA 
RMR 
SRMR 
.07 
.02 
.02 
CFI 
IFI 
TLI 
.99 
.99 
.98 
PCFI 
PNFI 
.33 
.33 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC9 .67 .75 .06 11.68 .57  
BC8 .71 .79 .07 12.53 .62  
BC7 .73 .77 .07 12.07 .59  
BC10 .58 .67 .07 10.14 .45 SMC value is low 
Model Fit inadmissible 
 
Examination of the re-specification indices (standardised residual co-variances) also 
shows that the covariance between BC10 and BC9 is relatively large (2.62), which 
suggests misspecification. As item BC10 has an SMC value lower than the threshold 
set, the ISDC CFA model was re-run without BC10. Figure 7.12 shows the re-specified 
CFA model. Table 7.16 also presents the associated GOF statistics and measures for 
convergent validity.  
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Figure 7.12. Final One-Factor Congeneric Model of ISDC 
 
Table 7.16. GOF Statistics for Final One-Factor Congeneric Model of ISDC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
2.4 (.36) 
2 
1.2 
RMSEA 
RMR 
SRMR 
.03 
.04 
.02 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.67 
.67 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC9 .76 .05 16.50 *** .58  
BC8 .78 .05 16.50 *** .61  
BC7 .77 .05 16.50 *** .60  
Model Fit is admissible 
 
The final one-factor congeneric measurement model in Figure 7.12 satisfies all 
threshold GOF values and holds convergent validity. Thus, it is accepted.  
 
7.5.6.4. One-Factor Congeneric Measurement Model of BPRCMC 
 
The proposed measurement model for BPRCMC consists of the four items shown in 
Figure 7.13. The corresponding GOF statistics and convergent validity measures are 
presented in Table 7.17.  
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Figure 7.13. Proposed One-Factor Congeneric Model of BPRCMC 
 
Table 7.17. GOF Statistics for Proposed One-Factor Congeneric Model of ISDC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
3.4 (.30) 
2 
1.7 
RMSEA 
RMR 
SRMR 
.02 
.02 
.06 
CFI 
IFI 
TLI 
.99 
.99 
.98 
PCFI 
PNFI 
.33 
.33 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC15 .68 .06 9.95 *** .46  
BC14 .86 .06 13.12 *** .75  
BC12 .60 .07 8.62 *** .36 SMC value is low 
BC13 .60 .07 8.67 *** .36 SMC value is low 
Model Fit inadmissible 
 
A review of the GOF statistics shows that the proposed model fits the data reasonably 
well in terms of several of the indices, except in the case of the lower values of PCFI 
and PNFI. However, the SMC values for items BC12 and BC13 are low, suggesting 
problems of item reliability and thus lack of convergent validity. Examination of the re-
specification indices (standardised residual co-variances and MIs) showed no problem. 
Therefore, the CFA model for BPRCMC was re-run without BC12 and BC13. The 
result is shown in Figure 7.14 and Table 7.18.  
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Figure 7.14. Final One-Factor Parallel Model of BPRCMC 
 
Table 7.18. GOF Statistics for Final One-Factor Parallel Model of BPRCMC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit 
Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.4 (.30) 
1 
1.4 
RMSEA 
RMR 
SRMR 
.00 
.00 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BC15 .77 .05 14.83 *** .60  
BC14 .77 .05 14.83 *** .60  
Model Fit is admissible 
 
The re-specified final one-factor parallel measurement model in Figure 7.14 fits the data 
well as evidenced by all the selected GOF statistics as shown in Table 7.18. The 
measures for convergent validity such as SFL and item reliability also hold. Hence, the 
CFA model in Figure 7.14 is accepted.  
 
7.5.6.5. Full Measurement Model for BPRCC 
 
In the previous sections (7.5.6.1–7.5.6.4), the one-factor CFA models of the four factors 
that constitute the BPRCC were individually tested and validated. This section validates 
all the four factors together, forming the BPRCC construct. Figure 7.15 shows the full 
first-order measurement model of the BPRCC. The corresponding GOF statistics and 
construct validity tests are also provided in Table 7.19. 
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Figure 7.15. Full First-Order Measurement Model of the BPRCC Construct 
 
Table 7.19.GOF Statistics and Validity Measures for Full First-Order Model of the 
BPRCC 
 
Factor CR
1
 AVE
2
 Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute Incremental Parsimony 
ISDC .82 .60 BC7 0.82 0.67 x
2
 (p)= 
73(.03) 
DF=48 
x
2 
/DF=1.53 
RMSEA=.05 
RMR=.05 
SRMR=.04 
 
 
 
 
 
CFI =.97 
IFI=.97 
TLI=.97 
PCFI=.85 
PNFI=.81 BC9 0.74 0.55 
BC8 0.74 0.55 
BPRISAC .87 .69 BC4 0.83 0.70 
BC3 0.82 0.68 
BC5 0.82 0.68 
CPIIC .76 .50 BC20 0.70 0.50 
BC21 0.70 0.50 
BC19 0.70 0.50 
BPRCMC .75 .60 BC14 0.77 0.60 
BC15 0.77 0.60 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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The statistics in Table 7.19 indicate an acceptable fit in several of the fit indices, except 
for in the case of the p-value associated with the chi-square value, which, at 0.03, is less 
than the threshold value of 0.05. The factor loadings are also sufficiently high, giving an 
acceptable value for convergent validity. A review of the standardised residual 
covariance reveals that BC8’s covariance with a few of the other items such as BC15 
(2.06), BC14 (2.14) and BC19 (2.164) was not produced well. Hence, the model was re-
specified without BC8. Figure 7.16 presents the re-specified full first-order 
measurement model of BPRCC. Table 7.20 also provides the corresponding GOF 
statistics and the measures for convergent validity. All the fit indices are within the 
recommended thresholds and all factor loading supported the model’s convergent 
validity based on SFL (above 0.7), AVE (above 0.5) and CR (above 0.7).  
 
 
Figure 7.16. Final Full First-Order Measurement Model of the BPRCC Construct 
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Table 7.20. GOF Statistics and Validity Measures for Full First-Order BPRCC 
Construct 
 
With model fit and convergent validity established, assessment for discriminant validity 
was undertaken (see Table 7.21). Discriminant validity is supported because, in all of 
the cases, the AVE values were greater than the inter-factor squared correlation 
coefficients (Hair et al. 2006, 778; Holmes-Smith 2010).  
 
Table 7.21. Discriminant Validity of the BPRCC Full Measurement Factor Model 
 1 2 3 4 
BPRCMC (1) 0.60** 0.36 0.34 0.29 
CPIIC (2) 0.60 0.50 0.46 0.38 
BPRISAC 
(3) 
0.59 0.68 0.70 0.36 
ISDC (4) 0.54 0.62 0.60 0.55 
** Note: Values on the diagonal are the 
constructs’ calculated AVE. The values below 
the diagonal are the constructs implied 
correlations. Values above the diagonal are 
the squared correlations. 
 
7.5.6.6. The BPRCC as a Second Order Construct 
 
The research hypothesis of this study is based on the BPRCC construct, which is a 
higher order construct. Hence, this section assesses the construct validity of the BPRCC 
construct at second-order level. Figure 7.17 shows the second-order factor model of the 
BPRCC construct. Table 7.22 provides GOF statistics and the measures for assessing 
convergent validity of the second-order factor model of BPRCC.  
Factor CR
1
 AVE
2
 Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute Incremental Parsimony 
ISDC .82 .56 BC7 0.75 0.56 x
2
 (p)= 45 
(.36) 
DF=39 
x
2 
/DF=1.2 
RMSEA=.03 
RMR=.04 
SRMR=.04 
 
 
 
 
CFI =.99 
IFI=.99 
TLI=.99 
PCFI=.86 
PNFI=.82 BC9 0.75 0.56 
BPRISAC .87 .69 BC4 0.83 0.69 
BC3 0.83 0.68 
BC5 0.83 0.68 
CPIIC .76 .50 BC20 0.70 0.50 
BC21 0.70 0.50 
BC19 0.70 0.50 
BPRCMC .75 .60 BC14 0.77 0.60 
BC15 0.77 0.60 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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Figure 7.17. Final Second-Order Measurement Model of the BPRCC Construct 
 
Table 7.22. GOF and Validity Measures for Full Second-Order Model of the 
BPRCC Construct 
 
Factor CR
1
 
AVE
2
 
Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute 
Incre-
mental 
Parsi-
mony 
ISDC .82 .56 BC7 0.75 0.56 x
2
 (p)= 69 
(.06) 
DF=42 
x
2 
/DF=1.6 
RMSEA=.06 
RMR=.06 
SRMR=.06 
 
 
 
 
 
CFI =.97 
IFI=.97 
TLI=.97 
PCFI=.91 
PNFI=.86 BC9 0.73 0.56 
BPRISAC .87 .68 BC4 0.81 0.65 
BC3 0.83 0.69 
BC5 0.83 0.69 
CPIIC .76 .50 BC20 0.70 0.50 
BC21 0.70 0.50 
BC19 0.70 0.50 
BPRCMC .75 .60 BC14 0.78 0.61 
BC15 0.77 0.60 
BPRCC .85 .61 ISDC 0.74 0.55 
BPRISAC 0.81 0.66 
CPIIC 0.84 0.70 
BPRCMC 0.72 0.52 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.5 or higher), 
4
 SMC (threshold .5 or higher) 
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The results in Table 7.22 show that all of the GOF values are acceptable and that 
convergent validity is supported based on the values of AVE and CR. Hence, the 
second-order CFA model of the BPRCC construct is acceptable. 
 
7.5.7. Measurement Model for BPR Depth Construct  
 
Based on the EFA results, the BPR depth is hypothesised to consist of the following 
four first-order factors: change to IS, change to IT, change to organisational systems, 
and change to performance measurement and management systems (PMMS).  
 
This section, therefore, discusses the CFA measurement model for each of the four 
factors individually. The one-factor measurement model is assessed based on GOF 
statistics and evidence for convergent validity.  
 
7.5.7.1. Change to IS 
 
The proposed model for ‘change to IS’ comprises nine indicators as illustrated in Figure 
7.18. The GOF statistics and measures for convergent validity are shown in Table 7.23. 
The GOF statistics show that all the results are outside the acceptable thresholds. 
Further, IT25, IT26, IT27, IT28, IT32 and IT23 show lower item reliability, which 
suggests a problem of convergent validity. Hence, the proposed model needs to be re-
specified. 
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Figure 7.18. Proposed One-Factor Congeneric Model of Change to IS  
 
Table 7.23. GOF Statistics for Proposed One-Factor Congeneric Model of Change 
to IS 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
359(.01) 
27 
13.30 
RMSEA 
RMR 
SRMR 
.24 
.32 
.21 
CFI 
IFI 
TLI 
.70 
.70 
.60 
PCFI 
PNFI 
.52 
.51 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
IT25 .23 .35 2.54 * .05 SMC very low 
IT26 .31 .59 2.99 ** .10 SMC very low 
IT27 .27 .51 2.80 ** .08 SMC very low 
IT28 .83 .68 3.81 *** .68  
IT29 .28 .36 2.82 ** .08 SMC very low 
IT30 .98 .81 3.87 *** .95  
IT31 .96 .79 3.86 *** .93  
IT32 .35 .57 3.12 ** .12 SMC very low 
IT23 .26 .51    2.80 **    .07 SMC very low 
 Model Fit is inadmissible 
 
With a view to identify the cause of the misfit, the two re-specification statistics (that is, 
the standardised residual covariance and the MIs) were investigated. The residual co-
variances reveal misspecification between the model’s predicated covariance and the 
sample covariance matrix in terms of IT23, IT25, IT26, IT27, IT29 and IT32. These 
same items also exhibit very low reliability (see the SMC values in Table 7.24 above). 
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Although the MIs suggest that the chi-square value of the proposed model can improve 
by more than 30 units by co-varying eIT25 with eIT27, eIT25 with eIT23, eIT27 with 
eIT32, eIT27 with eIT29 and eIT26 with eIT27, those suggested co-variances are non-
specific and pose problems of uni-dimensionality.  
  
Hence, the proposed model was re-specified without IT25, IT26, IT27, IT32, IT29 and 
IT23. The re-specified model is illustrated in Figure 7.19 and the corresponding GOF 
statistics are given in Table 7.24.  
 
 
Figure 7.19. Final One-Factor Congeneric Measurement Model of Change to IS  
 
Table 7.24. GOF Statistics of the Final One-Factor Congeneric Model of Change to 
IS 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.1(.48) 
1 
1.1 
RMSEA 
RMR 
SRMR 
.02 
.01 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.82 
.81 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
IT28 .82 .68 15.81 *** .68  
IT30 .97 .61 19.81 *** .95  
IT31 .97 .61 19.81 *** .94  
 Model Fit is admissible 
 
As can be seen from Table 7.24, all of the GOF statistics support that the model fits the 
data very well and that the model holds convergent validity, as all the items show very 
high reliability. Further, the re-specification statistics do not suggest any indication of 
misspecification and the MIs do not suggest any modification either. Therefore, the one-
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factor congeneric measurement model shown in Figure 7.19 indicates an excellent fit 
and it is thus accepted.    
 
7.5.7.2. Change to IT 
 
Figure 7.20 below shows the proposed model for ‘change to IT’, which consists of five 
indicators. Table 7.25 presents the corresponding GOF statistics and measures for 
convergent validity. The results of the GOF statistics indicate an inadmissible model fit. 
Hence, the proposed model needs to be re-specified.  
 
 
Figure 7.20. Proposed One-Factor Congeneric Model of Change in IT 
 
Table 7.25. GOF Statistics of Proposed One-Factor Congeneric Model of Change 
to IT 
 Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
46(.01) 
5 
9.23 
RMSEA 
RMR 
SRMR 
.20 
.20 
.10 
CFI 
IFI 
TLI 
.93 
.93 
.87 
PCFI 
PNFI 
.47 
.46 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
IT19 .95 .05 18.21 *** .91  
IT20 .21 .10 2.93 ** .04 SMC very low 
IT22 .81 .04 13.91 *** .65  
IT18 .95 .05 17.96 *** .90  
IT24 .33 .10 4.83 *** .11 SMC very low 
 Model Fit is inadmissible 
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To identify the cause of the misfit, the SMC values (item reliabilities) were first 
examined. The SMC for IT20 and IT24 are significantly below the acceptable level. 
Further, the standardised residual covariance of IT24 and IT20 is large (at 5.23, which is 
above the absolute value of 1.96), suggesting model misspecification. The MIs also 
reveal that the chi-square value can improve by approximately 33 units if the error terms 
of IT24 (eIT20) and IT20 (eIT24) are made to co-vary. Therefore, the ‘change to IT’ 
model is re-specified without IT20 and IT24. Figure 7.21 shows the re-specified one-
factor congeneric measurement model of the ‘change in IT’ and Table 7.26 provides the 
GOF statistics together with the measures for assessing convergent validity.    
 
 
Figure 7.21. Final One-Factor Congeneric Model of Change in IT 
 
Table 7.26. GOF Statistics for Final One-Factor Congeneric Model of Change in 
IT 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.1(.60) 
1 
1.1 
RMSEA 
RMR 
SRMR 
.00 
.01 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.87 
.86 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
IT19 .95 .05 19.35 *** .90  
IT22 .80 .04 13.83 *** .64  
IT18 .95 .05 19.35 *** .91  
 Model Fit is admissible 
 
Based on the results from Table 7.26, the re-specified model has an excellent fit and all 
the three items together meet the requirement for convergent validity. Therefore, the 
model in Figure 7.21 is accepted. 
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7.5.7.3. Change in Organisational System 
 
The change that is brought about to the organisational system is one aspect reflecting 
the depth of the BPR undertaking. The organisational system is proposed to consist of 
four items (see Figure 7.22). 
 
Figure 7.22. Proposed One-Factor Congeneric Model of Change in Organisational 
System 
 
The GOF result of the proposed one-factor congeneric model of the organisational 
system is presented in Table 7.27; it shows poor fit based on normed chi-square (x2/DF) 
value. Moreover, the SMC value of RC5 is lower than the acceptable threshold value of 
0.5, suggesting a problem of item reliability. 
 
Table 7.27. GOF of Proposed One-Factor Congeneric Model of Change in 
Organisational System 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.1(.85) 
3 
.35 
RMSEA 
RMR 
SRMR 
.00 
.01 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
RC3 .84 .05 13.44 *** .70  
RC2 .77 .05 14.70 *** .60  
RC4 .75 .05 14.70 *** .57  
RC5 .51 .06 7.32 *** .26 SMC is below 0.5 
 Model Fit is inadmissible 
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All the standardised residual values are within the acceptable range. However, RC5 and 
RC4 have relatively larger (1.051) residual covariance. The MIs also suggest that the 
chi-square value will be reduced by 5.4 if eRC4 and eRC5 are made to co-vary, which 
results in an estimated covariance value of .085. Considering that RC5 has poor item 
reliability, it is more appropriate to remove it from the model instead of co-varying it 
with RC4.  
 
Having re-specified the proposed measurement model by removing RC5, the final 
model is presented in Figure 7.23. All the GOF statistics are within the acceptable range 
(see Table 7.28). Hence, the model presented in Figure 7.23 is accepted. 
 
 
Figure 7.23. Final One-Factor Congeneric Model of Change in Organisational 
System 
 
Table 7.28. Statistics for Final One-Factor Congeneric Model of Change in 
Organisational System 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
2.8(.44) 
2 
1.4 
RMSEA 
RMR 
SRMR 
.04 
.03 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.66 
.66 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
RC3 .85 .07 19.35 *** .73  
RC2 .75 .08 11.99 *** .56  
RC4 .75 .08 11.99 *** .56  
 Model Fit is admissible 
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7.5.7.4. Change in PMMS 
 
The proposed measurement model for PMMS consists of two items. Since the model 
cannot be identified if it is run as a congeneric model, it was modelled as a one-factor 
parallel model by setting the factor loadings and error variances to have equal values for 
each (see Figure 7.24) 
 
 
Figure 7.24. Proposed One-Factor Parallel Model of Change in PMMS 
 
Table 7.29 presents the GOF statistics for the one-factor parallel measurement model of 
PMMS. All the statistics show that the results are outside the acceptable threshold 
values. The item reliability values for both of the items are also very low.  
 
Table 7.29. GOF Statistics for Proposed One-Factor Parallel Model of PMMS 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
12.4(.00) 
2 
6.2 
RMSEA 
RMR 
SRMR 
.16 
.24 
.12 
CFI 
IFI 
TLI 
.78 
.75 
.88 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
 
Item Estimate S.E. C.R. P SMC Comment 
RC1 .47 .77 1.43 * .22 SMC very low 
RC6 .47 .78 1.43 * .22 SMC very low 
 Model Fit is inadmissible 
 
The re-specification statistics (see Table 7.30) also show that the covariance between 
the two items constituting the factor is not well accounted for. Both the GOF and re-
specification statistics show that the measurement model has poor convergent validity. 
Therefore, the factor is entirely dropped from further consideration. Dropping the factor 
does not significantly affect the content validity of the depth of change construct, as the 
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remaining items adequately address the construct. Hence, the model proposed in Figure 
7.24 is not accepted. 
 
Table 7.30. Re-specification Statistics for Proposed One-Factor Parallel Model of 
PMMS 
Standardised Residual Co-variances  Comment: 
 
RC6 RC1 
RC6 .804 
 
RC1 3.623 1.445 
 
The correlation between RC6 and RC1 is 
not well accounted for by the model 
MIs: Co-variances 
   
MI 
per 
change 
eRC1 <--> eRC6 10.721 .283 
 
The MI suggests that the chi-square value 
would be dropped by 10.7 if the error 
terms for RC6 and RC1 were made to co-
vary. This results in an estimated 
covariance value of .28 
 
 
7.5.8. BPR Resource 
 
The EFA result shows that the BPR resource construct is composed of the four first-
order factors of BPR financial resource (BPRFR), BPR human resource (BPR HR), IS 
resource and IT resource. Each item within the factor is taken to have a zero loading on 
the other three first-order factors and each error term of a given factor is taken to have 
no correlation with any other error term in the model. Further, co-variation among the 
four first-order factors was hypothesised to be explained fully by their regression on the 
second-order factor.  
 
This section (see Sections 7.5.8.1–7.5.8.4) first discusses the validity assessments of the 
one-factor CFA measurement models of the BPR resource construct. This is followed 
by the validation of the network model and second-order factor model (see Sections 
7.5.8.5–7.5.8.6).  
 
7.5.8.1. BPR Financial Resource 
 
The proposed model for BPRFR is composed of five observed variables. Figure 7.25 
shows the proposed one-factor congeneric model and Table 7.31 presents the GOF 
statistics together with item reliability measures. 
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Figure 7.25. Proposed One-Factor Congeneric Model of BPR Financial Resource 
 
Table 7.31. GOF Statistics for One-Factor Congeneric Model of BPR Financial 
Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
6.9(.26) 
5 
1.38 
RMSEA 
RMR 
SRMR 
.04 
.03 
.02 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BR5 .56 .09 8.16 *** .32 SMC low 
BR4 .55 .07 7.97 *** .30 SMC low 
BR3 .79 .08 12.16 *** .62  
BR2 .80 .07 8.44 *** .64  
BR1 .89 .07 13.54 *** .79  
Model Fit is inadmissible 
 
As Table 7.31 shows, the SMC values for BR5 (financial resources for BPR-associated 
office layout reorganisation) and BR4 (financial resources for hiring BPR consultants) 
are below 0.50. Although the standardised residual values for those two items suggest 
no problem of misfit (that is, no value outside the absolute value of 1.96) and the MIs 
suggest nothing to co-vary, those two items are dropped due to their low SMC values. 
Hence, the model is re-specified as per Figure 7.26. Table 7.32 provides the GOF 
statistics for this re-specified model together with the measures for item reliability. 
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Figure 7.26. Final One-Factor Congeneric Model of BPR Financial Resource 
 
Table 7.32. GOF Statistics for One-Factor Congeneric Model of BPR Financial 
Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.8(.67) 
1 
1.8 
RMSEA 
RMR 
SRMR 
.00 
.02 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
BR3 .79 .07 14.76 *** .62  
BR2 .81 .07 14.76 *** .66  
BR1 .88 .06 13.54 *** .78  
Model Fit is admissible 
 
All the GOF statistics in Table 7.32 provide support that the model fits the sample data 
very well. All the SMC values are above 0.50, showing that the measurement items are 
reliable and that convergent validity holds. Neither the standardised residuals nor the 
MIs give any indication of misfit. Hence, the final one-factor congeneric model of 
BPRFR is accepted. 
 
7.5.8.2. BPR Human Resource 
 
The proposed model for BPR human resource (BPR HR) comprises seven observed 
variables (see Figure 7.27). Table 7.33 provides the GOF statistics and item reliability 
measures of the model. Although the GOF statistics results support that the model fits 
the sample data covariance well, the SMC values for KR1 and KR7 are less than the 
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threshold value of 0.50, suggesting a problem of item reliability, which in turn 
contributes to lack of convergent validity. 
 
Figure 7.27. Proposed One-Factor Congeneric Model of BPR HR 
 
Table 7.33. GOF Statistics for One-Factor Congeneric Model of BPR HR 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
19.5(.33) 
14 
1.39 
RMSEA 
RMR 
SRMR 
.04 
.02 
.03 
CFI 
IFI 
TLI 
.99 
.99 
.99 
PCFI 
PNFI 
.66 
.65 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
KR7 .70 .09 9.78 *** .49 SMC low 
KR6 .78 .08 10.82 *** .60  
KR5 .74 .08 10.31 *** .54  
KR4 .76 .07 10.62 *** .58  
KR3 .74 .08 10.32 *** .55  
KR8 .74 .08 10.36 *** .55  
KR1 .67 .09 9.30 *** .45 SMC low 
Model Fit is inadmissible 
 
Further scrutiny of the standardised residual covariance shows that the residual 
covariance between KR7 and KR1 and several of the other items is relatively large, 
suggesting a misfit between the model and the sample data in terms of those two items. 
Hence, the proposed model is re-specified without KR7 and KR1 due to the low SMC 
   
223 
 
 
values, and based on the relatively high standardised residual co-variances they 
exhibited. Figure 7.28 shows the re-specified model for BPR HR. Table 7.34 also 
provides the GOF statistics and convergent validity measures of the re-specified model. 
All results of GOF statistics support that the model fits the sample data very well. 
Hence, the model in Figure 7.28 is accepted.  
 
 
Figure 7.28. Final One-Factor Congeneric Model of BPR HR 
 
Table 7.34. GOF Statistics for Final One-Factor Congeneric Model of BPR HR 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
8.4(.20) 
5 
1.7 
RMSEA 
RMR 
SRMR 
.04 
.02 
.02 
CFI 
IFI 
TLI 
.99 
.99 
.99 
PCFI 
PNFI 
.66 
.65 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
KR6 .76 .08 10.39 *** .58  
KR5 .74 .08 10.31 *** .55  
KR4 .76 .07 10.27 *** .57  
KR3 .76 .08 10.29 *** .57  
KR8 .74 .08 10.01 *** .54  
Model Fit is admissible 
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7.5.8.3. IS Resource  
 
The proposed model for the IS resource construct is made up of eight indicators as 
illustrated in Figure 7.29. The corresponding GOF statistics and measures for 
convergent validity are shown in Table 7.35. Almost all the GOF statistics show that the 
model does not fit the sample data very well. The SMC values for IT6, IT15 and IT12 
are also lower than the 0.5 threshold, suggesting a problem of item reliability and 
convergent validity. Hence, the proposed model needs to be re-specified. 
 
Figure 7.29. Proposed One-Factor Congeneric Model of IS Resource 
 
Table 7.35. GOF Statistics of One-Factor Congeneric Model of the IS Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
207(.01) 
23 
9.0 
RMSEA 
RMR 
SRMR 
.20 
.16 
.01 
CFI 
IFI 
TLI 
.84 
.84 
.81 
PCFI 
PNFI 
.69 
.68 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT6 .59 .06 9.6 *** .35 SMC low 
IT15 .49 .05 11.12 *** .24 SMC low 
IT10 .71 .06 12.50 *** .51  
IT8 .76 .06 12.91 *** .58  
IT12 .46 .06 12.11 *** .21 SMC low 
IT11 .74 .05 13.77 *** .55  
IT13 .90 .05 16.03 *** .81  
IT14 .95 .05 17.09 *** .90  
Model Fit is inadmissible 
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To understand the cause of the misfit, the residual statistics are examined. The 
standardised residual co-variances suggest that there is misfit in the covariance matrix in 
terms of the covariance between IT12 and IT10 (6.21), IT15 and IT12 (5.89), IT11 and 
IT15 (4.40) and IT6 and IT15 (4.45). The MIs also suggest that the chi-square value 
would be dropped by 29 and 24, respectively, if the error terms for IT10 and IT11 and 
IT10 and IT12 were made to co-vary. In view of the low SMC values and due to the 
non-specific nature of the residual co-variances, the model was re-specified by dropping 
IT12, IT15, IT10 and IT6. Figure 7.30 presents the re-specified IS resource model and 
Table 7.36 provides the corresponding GOF statistics and measures for item reliability. 
Although the model satisfies most of the threshold values of the selected GOF indices, 
the normed chi-square and RMSEA values appear to be outside the acceptable 
threshold. Except for IT11, item reliabilities for all the other items are above .50.  
 
 
Figure 7.30. Re-specified One-Factor Congeneric Model of IS Resource 
 
Table 7.36. GOF Statistics for Re-specified One-Factor Congeneric Model of the IS 
Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
11.3(.30) 
3 
3.8 
RMSEA 
RMR 
SRMR 
.12 
.04 
.01 
CFI 
IFI 
TLI 
.99 
.99 
.97 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT8 .73 .06 14.00 *** .53  
IT11 .71 .05 13.77 *** .50  
IT13 .90 .05 22.00 *** .81  
IT14 .98 .04 23.00 *** .96  
Model Fit is inadmissible due to normed chi-square and RMSEA 
   
226 
 
 
 
To determine possible causes for the above misfit, the residual statistics are reviewed. 
The standardised residual shows that the covariance between IT11 and IT8 (1.77) is 
relatively less accounted for in the model. The MIs also suggest co-varying the error 
terms of IT8 and IT11, which indicates misfit in these two items. In view of the low 
SMC value of IT11 and for the sake of maintaining uni-dimensionality, the model was 
re-specified without IT11. 
 
Figure 7.31 shows the final one-factor congeneric model for IS resource and Table 7.37 
provides the GOF statistics and measures for item reliability. The GOF statistics support 
that the model fits the sample data covariance very well. Further, the measures for item 
reliability showed that all the items are reliable and do not pose any problem of 
convergent validity. The residual statistics do not suggest any indication of misfit, 
either. Hence, the model in Figure 7.31 is accepted. 
 
Figure 7.31. Final One-Factor Congeneric Model of IS Resource 
 
Table 7.37. GOF Statistics for Final One-Factor Congeneric Model of the IS 
Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.4(.60) 
1 
1.4 
RMSEA 
RMR 
SRMR 
.00 
.01 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.55 
.51 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT8 .72 .06 11.84 *** .52  
IT13 .90 .04 19.34 *** .80  
IT14 .98 .04 19.34 *** .96  
Model Fit is admissible 
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7.5.8.4. IT Resource 
 
Figure 7.32 presents the proposed model for IT resource, which consists of five 
indicators. Table 7.38 provides the corresponding GOF statistics and measures for 
convergent validity. Except for the RMR and SRMR, all other GOF statistics show that 
the model does not fit the sample data very well. The SMC values for IT3 and IT7 are 
lower than the 0.5 threshold, suggesting a problem of item reliability and thus 
convergent validity. Hence, the proposed model needs to be re-specified. 
 
 
Figure 7.32. Proposed One-Factor Congeneric Model of the IT Resource 
 
Table 7.38. GOF Statistics for Proposed One-Factor Congeneric Model of the IT 
Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
85(.01) 
5 
17 
RMSEA 
RMR 
SRMR 
.28 
.07 
.08 
CFI 
IFI 
TLI 
.87 
.87 
.74 
PCFI 
PNFI 
.43 
.43 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT3 .64 .06 10.35 *** .41 SMC low 
IT5 .75 .06 12.89 *** .56  
IT1 .87 .06 16.16 *** .75  
IT2 .90 .06 12.91 *** .80  
IT7 .65 .06 10.62 *** .43 SMC low 
Model Fit is inadmissible 
 
The standardised residual shows that the covariance that IT3 has with IT7 (1.98) and 
IT5 (2.31) is relatively less accounted for in the model. The MIs also suggest co-varying 
both the error terms of IT3 and IT5 and IT3 and IT7, further indicating the cause of 
misfit as the covariance IT3 has with both IT7 and IT5. In view of the low SMC values 
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of IT3 and IT7, and in the interest of maintaining uni-dimensionality, the proposed 
model is re-specified by dropping IT3 and IT7. 
 
Table 7.39. Residual Statistics of One-Factor Congeneric Model of the IT Resource 
Standardised Residual Covariance MIs 
 
 IT2 IT1 IT5 IT3 IT7 
IT2 .000     
IT1 .552 .000    
IT5 -.145 -.992 .000   
IT3 -.753 -.724 2.312 .000  
IT7 -.871 -.200 1.606 1.978 .000 
 
   M.I. Par Change 
eIT3 <--> eIT2 10.72 -.101 
eIT3 <--> eIT5 30.40 .195 
eIT7 <--> eIT5 15.23 .133 
eIT7 <--> eIT3 15.66 .154 
In relative terms, the covariance IT5 has with 
IT3 and that IT3 has with IT7 are not well 
accounted for in the model 
Suggests freeing the covariance between 
the error terms of IT5 and IT3, and IT7 
and IT3 
 
Figure 7.33 and Table 7.40 depict the results of the re-specified one-factor model of the 
IT resource. The GOF statistics for normed chi-square and RMSEA are outside the 
threshold value set. Further, the measures for item reliability showed that IT5 is 
showing an SMC value of less than 0.50, suggesting a problem of item reliability. 
Hence, the model in 7.33 was not accepted and was further re-specified by dropping 
IT5.  
 
 
Figure 7.33. Re-specified One-Factor Congeneric Model of the IT Resource 
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Table 7.40. GOF Statistics for the Re-specified One-Factor Congeneric Model of 
the IT Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
3.6(.23) 
1 
3.6 
RMSEA 
RMR 
SRMR 
.11 
.04 
.02 
CFI 
IFI 
TLI 
.99 
.99 
.98 
PCFI 
PNFI 
.33 
.33 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT5 .68 .06 10.84 *** .46 SMC low 
IT1 .88 .05 18.53 *** .77  
IT2 .94 .05 18.53 *** .89  
Model Fit is inadmissible 
 
Figure 7.34 provides the re-specified final one-factor parallel model of the IT resource. 
As Table 7.41 demonstrates, all the GOF indices support that the model fits the sample 
data very well. The SMC values also support that the measurement items are reliable, 
ensuring that convergent validity holds. A review of the residual statistics did not 
suggest any indication of misfit. Hence, one-factor parallel model of IT resources as 
shown in Figure 7.34 is accepted.  
 
 
Figure 7.34. Re-specified One-Factor Parallel Model of the IT Resource 
 
Table 7.41. GOF Statistics for the Re-specified One-Factor Parallel Model of the 
IT Resource 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.4(.47) 
1 
1.4 
RMSEA 
RMR 
SRMR 
.00 
.02 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IT1 .91 .05 18.32 *** .82  
IT2 .91 .05 18.32 *** .82  
Model Fit is admissible 
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7.5.8.5. Full Measurement Model for BPR Resource 
 
In the previous sections (7.5.8.1–7.5.8.4), the one-factor CFA models of the four factors 
that constitute the BPR resource construct were individually tested and validated. This 
section reports the validity of all four factors forming the BPR resource. Figure 7.35 
shows the full first-order measurement model of the BPR resource. The corresponding 
GOF statistics and construct validity test results are provided in Table 7.42. 
 
 
Figure 7.35. Full First-Order Measurement Model of the BPR Resource Construct 
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Table 7.42. GOF Statistics and Validity Measures for Full First-Order CFA of the 
BPR Resource 
 
The statistics in Table 7.42 indicate an acceptable fit in several of the fit indices, except 
that the p-value associated with the chi-square value, which is 0.00, is less than the 
threshold value of 0.05. The factor loadings are sufficiently high (>0.7), which renders 
acceptable value for convergent validity. The AVE is above 0.5 and the CR is above 
0.7. A review of the standardised residual covariance as well as MIs did not reveal any 
serious problem of misfit. Hence, the BPR resource network model in Figure 7.35 is 
accepted. 
 
Once model fit and convergent validity were established, assessment for discriminant 
validity was undertaken (see Table 7.43). Discriminant validity is supported because, in 
all of the cases, the AVE values were greater than the inter-factor squared correlation 
coefficients (Hair et al. 2006, 778; Holmes-Smith 2010).  
 
  
Factor CR
1
 
AVE
2
 
Indicator SFL
3
 SMC
4
 GOF Indices 
Absolute  Incre-
mental 
Parsi-
mony 
BPRFR .85 .70 BR1 0.88 0.77 x
2
 (p)= 
118(.00) 
DF=61 
x
2 
/DF=1.93 
RMSEA=.05 
RMR=.05 
SRMR=.06 
 
 
 
 
 
CFI =.97 
IFI=.97 
TLI=.96 
PCFI=.75 
PNFI=.73 BR2 0.81 0.66 
BR3 0.79 0.62 
BPRK HR .90 .60 KR8 0.74 0.55 
KR3 0.76 0.57 
KR4 0.75 0.57 
KR5 0.74 0.55 
KR6 0.76 0.57 
IS 
resource 
.90 .76 IT14 0.96 0.93 
IT13 0.91 0.83 
IT8 0.73 0.53 
IT 
resource 
.90 .80 IT2 0.91 0.82 
IT1 0.91 0.82 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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Table 7.43. Discriminant Validity of the Full CFA Measurement Model of BPR 
Resources 
 1 2 3 4 
BPR Financial Resources (1) 0.70**
11
 0.35 0.02 0.10 
BPR Knowledge & Skill Resources (2) 0.59 0.60 0.04 0.10 
IS Resources (3) 0.13 0.20 0.76 0.12 
IT Resources (4) 0.32 0.31 0.34 0.80 
 
7.5.8.6. The BPR Resource Construct as a Second-Order Construct 
 
The research hypothesis of this study is based on the higher order BPR resource 
construct. Accordingly, this section assesses the GOF statistics and the construct 
validity of the BPR resource construct at the second-order level. Figure 7.36 provides 
the second-order factor model of the BPR resource. Table 7.44 also presents the GOF 
statistics and the measures for assessing convergent validity of the second-order factor 
model of BPR resource. 
 
Figure 7.36. Second-Order Measurement Model of the BPR Resource Construct 
                                                 
11
 Note: **Values on the diagonal are the constructs’ calculated AVE. The values below the diagonal are 
the constructs’ implied correlations. Values above the diagonal are the squared correlations. 
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Table 7.44. GOF Statistics and Validity Measures for Second-Order CFA of BPR 
Resource 
 
Examination of the GOF statistics in Table 7.44 reveals that the proposed model has an 
unacceptable p-value and normed chi-square. Therefore, it is inadmissible. In addition, 
all the standard factor loadings of the higher order factors (BPR financial resource, BPR 
knowledge and skill resource, IS resource and IT resource) show lower than acceptable 
values (that is, below .70), and thus lower than acceptable SMC values. Further analysis 
of the re-specification statistics with reference to the standardised residual covariance 
matrix also reveals that the covariance that IT8 has with IT2 (3.406) and IT1 (3.307) is 
not relatively well accounted for by the model. Considering that the IS resource 
construct has the poorest item reliability (based on its SMS value) (Brown 2006, 130), it 
is dropped from the measurement model and the CFA is re-run. 
 
Figure 7.37 and Table 7.45 provide the re-specified second-order BPR resource model 
and the corresponding GOF statistics after the IS resource factor was dropped. Although 
the model’s GOF statistics support that the model fits the sample data covariance very 
well, the IT resource factor is still showing an SMC value (.16) that is far lower than the 
Factor CR
1
 
AVE
2
 Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute  Incre-
ment. 
Parsi-
mony 
BPR 
Financial 
Resource 
.85 .70 BR1 0.88 0.77 x
2
 (p)= 
215(.000) 
DF=65 
x
2 
/DF=3.32 
RMSEA=.08 
RMR=.08 
SRMR=.08 
 
 
 
 
 
CFI =.95 
IFI=.95 
TLI=.94 
PCFI=.79 
PNFI=.76 
BR2 0.82 0.66 
BR3 0.79 0.62 
BPR 
Knowledge 
(Skill) 
Resource 
.90 .60 KR8 0.75 0.57 
KR3 0.77 0.59 
KR4 0.76 0.58 
KR5 0.79 0.63 
KR6 0.78 0.60 
IS 
Resource 
.90 .76 IT14 0.94 0.88 
IT13 0.91 0.84 
IT8 0.71 0.51 
IT 
Resource 
.90 .80 IT2 0.91 0.82 
IT1 0.91 0.82 
BPR 
Resource 
.64 .31 BPRFR 0.45 0.21 
BPRK HR 0.56 0.31 
IS-Resource 0.59 0.34 
IT Resource 0.62 0.39 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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threshold value of 0.50, posing a problem of item reliability and thus convergent 
validity (see Table 7.45). Hence, the model was further re-specified by dropping the IT 
resource construct. 
 
Figure 7.37. Re-specified Second-Order Measurement Model of the BPR Resource 
Construct 
 
Table 7.45. GOF Statistics and Validity Measures for Second-Order CFA of the 
BPR Resource 
Factor CR
1
 
AVE
2
 
Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute  Incre-
ment 
Parsi-
mony 
BPRFR .85 .70 BR1 0.88 0.77 x
2
 (p)= 
50(.17) 
DF=35 
x
2 
/DF=1.43 
RMSEA=.05 
RMR=.03 
SRMR=.03 
 
 
 
 
 
CFI =.99 
IFI=.99 
TLI=.98 
PCFI=.77 
PNFI=.74 BR2 0.81 0.66 
BR3 0.79 0.63 
BPR HR .90 .60 KR8 0.74 0.55 
KR3 0.76 0.58 
KR4 0.76 0.57 
KR5 0.74 0.55 
KR6 0.76 0.57 
IT 
resource 
.90 .80 IT2 0.91 0.82 
IT1 0.91 0.82 
BPR 
resource 
.69 .45 BPRFR 0.81 0.65 
BPR HR 0.73 0.53 
IT Resource 0.40 0.16 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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Figure 7.38 provides the model after both the IT resource and IS resource constructs 
have been dropped. Table 7.46 provides the corresponding GOF statistics and the 
measures for convergent and construct validities. The results in Table 7.46 show that all 
the GOF values are acceptable and that convergent validity is supported based on AVE 
and CR. The re-specification indices do not reveal any indication of misfit. Hence, the 
second-order CFA model of the BPR resource construct as given in Figure 7.38 is 
acceptable. Obviously, this procedure removed the technological dimension from the 
BPR resource category and slightly affects the content validity of the BPR resource 
measure. Future studies need to consider better measures of IT resources to improve the 
content validity of the BPR resource construct.   
 
 
Figure 7.38 Final Second-Order Measurement Model of the BPR Resource 
Construct 
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Table 7.46. GOF and Validity Measures for Final Second-Order Model of the BPR 
Resource 
 
7.5.9. BPR Implementation Problems 
7.5.9.1. First-Order Model of LLC 
 
The proposed model for lack of leadership commitment (LLC) is made up of three 
indicators (see Figure 7.39). The GOF statistics and item reliability measures for the 
corresponding model are also provided in Table 7.47. Almost none of the GOF fit 
indices support that the proposed model fits its sample data. The residual indices 
suggest that IP17 and IP8 have more in common than IP7. Therefore, the model was re-
specified by dropping IP7.  
 
 
Figure 7.39. Proposed First-Order Parallel Measurement Model of LLC 
 
  
Factor CR
1
 
AVE
2
 
Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute  Incre-
ment 
Parsi-
mony 
BPRFR .85 .70 BR1 0.88 0.77 x
2
 (p)= 
30(.13) 
DF=20 
x
2 
/DF=1.50 
RMSEA=.05 
RMR=.03 
SRMR=.03 
 
 
CFI =.99 
IFI=.99 
TLI=.98 
PCFI=.67 
PNFI=.66 
BR2 0.82 0.67 
BR3 0.79 0.62 
BPR HR .90 .60 KR8 0.74 0.55 
KR3 0.76 0.57 
KR4 0.76 0.57 
KR5 0.74 0.55 
KR6 0.76 0.57 
BPR 
Resource 
.84 .77 BPRFR 0.81 0.65 
BPR HR 0.73 0.53 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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Table 7.47. GOF Statistics of One-Factor Parallel Model of LLC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
28(.00) 
4 
7.0 
RMSEA 
RMR 
SRMR 
.17 
.14 
.08 
CFI 
IFI 
TLI 
.87 
.87 
.91 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP8 .73 .05 15.49 *** .53  
IP17 .73 .05 15.49 *** .53  
IP7 .73 .05 15.49 *** .53  
Model Fit is inadmissible 
 
Figure 7.40 and Table 7.48 depict the re-specified final model of LLC and its 
corresponding GOF statistics and measures for item reliability. The results of all the 
GOF statistics support that the model fits the data very well. Hence, the one-factor 
parallel measurement model of LLC shown in Figure 7.40 is accepted. 
 
 
Figure 7.40. Re-specified First-Order Parallel Measurement Model of LLC 
 
Table 7.48. GOF Statistics of One-Factor Parallel Model of LLC 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
1.25(.98) 
1 
1.25 
RMSEA 
RMR 
SRMR 
.00 
.00 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP8 .82 .06 16.23 *** .68  
IP17 .82 .06 16.23 *** .68  
Model Fit is admissible 
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7.5.9.2. First Order Model of LBPRTC&A 
 
The proposed model for lack of BPR team continuity and autonomy (LBPRTC&A) 
consists of three indicators as shown in Figure 7.41. The corresponding GOF statistics 
and measures for item reliability are provided in Table 7.49. The GOF statistics reveal 
that the model has a problem of fit in terms of its normed chi-square value. The SMC 
value for IP9 is lower than the threshold value of 0.50, suggesting poor item reliability 
and hence posing a problem to convergent validity of the measurement model.  
 
 
Figure 7.41. Proposed First-Order Congeneric Measurement Model of 
LBPRTC&A 
 
Table 7.49. GOF Statistics of One-Factor Congeneric Model of LBPRTC&A 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
.20(.73) 
1 
.20 
RMSEA 
RMR 
SRMR 
.00 
.01 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP15 .74 .05 15.49 *** .55  
IP16 .80 .05 15.49 *** .63  
IP9 .50 .05 15.49 *** .25 SMC very low 
Model Fit is inadmissible 
 
Thus, the proposed model was re-specified by dropping item IP9. Figure 7.42 provides 
the re-specified model and Table 7.50 shows its corresponding GOF statistics and 
measures for item reliabilities. A review of the GOF statistics shows that they are all 
within acceptable range and both of the measurement items are reliable enough to meet 
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convergent validity. Further, the residual statistics reveal no indication of misfit. Hence, 
the re-specified model in Figure 7.42 is accepted. 
 
 
Figure 7.42. Final First-Order Parallel Measurement Model of LBPRTC&A 
 
Table 7.50. GOF Statistics of Final One-Factor Parallel Model of LBPRTC&A 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
2.13(.08) 
1 
2.13 
RMSEA 
RMR 
SRMR 
.01 
.01 
.00 
CFI 
IFI 
TLI 
.98 
.98 
.98 
PCFI 
PNFI 
.98 
.97 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP15 .77 .05 15.49 *** .59  
IP16 .77 .05 15.49 *** .59  
Model Fit is admissible 
 
7.5.9.3. First-Order Factor Measurement Model of Resistance to Change 
 
Figure 7.43 provides the first-order factor measurement model of resistance to change, 
which comprises four indicators. The corresponding GOF statistics and measures for 
item reliability are given in Table 7.51. Although the GOF statistics are within the 
acceptable range for several of the indices, it is not supported in terms of normed chi-
square and SMC values of all the items. Hence, the model was re-specified by first 
dropping the item with the least SMC value; which is IP5.  
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Figure 7.43. Proposed First-Order Congeneric Measurement Model of Resistance 
to Change 
 
Table 7.51. GOF Statistics of One-Factor Congeneric Model of Resistance to 
Change 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
.37(.86) 
2 
.18 
RMSEA 
RMR 
SRMR 
.00 
.01 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP6 .53 .09 6.31 *** .28 SMC low 
IP5 .41 .07 4.92 *** .17 SMC very low 
IP4 .68 .08 7.67 *** .46 SMC low 
IP2 .56 .09 6.64 *** .31 SMC low 
Model Fit is inadmissible 
 
Figure 7.44 provides the re-specified model for resistance to change after IP5 was 
dropped. Table 7.52 also provides the corresponding GOF statistics and measures for 
item reliabilities. The model still does not fit its sample data in terms of its RMSEA and 
normed Chi-Square values. The SMC values for almost all the items are also lower than 
the threshold value. A review of the standardised residual covariance suggests that the 
covariance that IP6 has with the rest of the items in the model is not well accounted for 
in relative terms. Thus, the model was further re-specified by dropping IP6. 
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Figure 7.44. Re-specified Congeneric Measurement Model of Resistance to Change 
 
Table 7.52. GOF Statistics of the Re-specified Congeneric Model of Resistance to 
Change 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
3.9(.80) 
1 
3.9 
RMSEA 
RMR 
SRMR 
.12 
.04 
.04 
CFI 
IFI 
TLI 
0.96 
0.96 
0.86 
PCFI 
PNFI 
.50 
.50 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP6 .48 .09 5.63 *** .23 SMC low 
IP4 .57 .07 7.32 *** .32 SMC low 
IP2 .70 .08 9.69 *** .49  
Model Fit is inadmissible 
 
Figure 7.45 presents the re-specified model after IP6 was dropped. The GOF statistics 
and measures for item reliabilities are also provided in Table 7.53. Based on the results 
of the GOF statistics and the SMC values for both of the items, the model still does not 
fit the sample data covariance. Thus, the factor resistance to change is entirely dropped 
from further analysis. Content wise, resistance to change was an important dimension of 
the implementation problem (Grover et al. 1995) and the fact that it did not hold valid 
here may be due to respondent bias or other contextual factors. 
 
 
Figure 7.45. Re-specified Parallel Measurement Model of Resistance to Change 
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Table 7.53. GOF Statistics of the Re-specified Parallel Model of Resistance to 
Change 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
7.4(.01) 
1 
7.4 
RMSEA 
RMR 
SRMR 
.18 
.14 
.00 
CFI 
IFI 
TLI 
0.81 
0.81 
0.81 
PCFI 
PNFI 
.81 
.78 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP4 .62 .06 10.32 *** .38 SMC low 
IP2 .62 .06 10.32 *** .38 SMC low 
Model Fit is inadmissible 
 
7.5.9.4. First-Order Model of Lack of Public Sector BPR Methodology 
 
The proposed model of lack of public sector BPR methodology (LPSBPRM) is 
composed of three indicators (see Figure 7.46). Table 7.54 provides the GOF indices 
and the measures for the reliability of the items constituting the model. Although 
several of the results of the GOF statistics support that the model fits the data, the 
normed chi-square value is not within the acceptable range. Further, the SMC values of 
all the items are below the threshold value of 0.5. Hence, the proposed model was re-
specified.   
 
 
Figure 7.46. Proposed First-Order Congeneric Measurement Model of LPSBPRM 
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Table 7.54. GOF Statistics of the Proposed Congeneric Measurement Model of 
LPSBPRM 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
.70(.45) 
1 
.70 
RMSEA 
RMR 
SRMR 
.00 
.01 
.01 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
.33 
.33 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP12 .65 .06 8.94 *** .43 SMC low 
IP10 .66 .06 9.12 *** .44 SMC low 
IP13 .64 .07 7.84 *** .40 SMC low 
Model Fit is inadmissible 
 
A review of the standardised residual co-variances indicates that the covariance that 
IP13 has with the rest of the items is not well accounted for, suggesting a need for 
further re-specification of the model by dropping IP13. Figure 7.47 presents the re-
specified model of LPSBPRM and Table 7.55 provides the corresponding statistics. 
 
 
Figure 7.47. Re-specified Parallel Measurement Model of LPSBPRM 
 
Table 7.55. GOF Statistics of the Re-specified Parallel Measurement Model of 
LPSBPRM 
Chi-square Absolute Fit 
Indices 
Incremental Fit 
Indices 
Parsimony Fit Indices 
X
2 
(p-value) 
DF 
X
2
/DF 
.01(.91) 
1 
.01 
RMSEA 
RMR 
SRMR 
.00 
.00 
.00 
CFI 
IFI 
TLI 
1.00 
1.00 
1.00 
PCFI 
PNFI 
1.00 
1.00 
Factor Loadings 
(*** = p< 0.001, ** = p< 0.01, * = p< 0.05) 
Item Estimate S.E C.R P SMC Comment 
IP12 .66 .05 11.44 *** .43 SMC low 
IP10 .66 .05 11.44 *** .43 SMC low 
Model Fit is inadmissible 
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Several of the GOF statistics results support that the model fits the sample data 
covariance, with the exception of the normed chi-square, which is outside the acceptable 
range. In addition, the SMC values of both of the items are less than the threshold value 
of 0.05. Hence, the lack of public sector BPR methodology factor is entirely dropped 
from further analysis. The absence of BPR methodology problem is not expected to 
affect the content validity of the construct, as the indicators under this factor were not 
exceptionally unique to the public sector context.   
 
7.5.9.5. Full Measurement Model for BPR Implementation Problem Construct 
 
Although the factor analysis identified four dimensions (factors) for the BPR 
implementation problem, only two of them (lack of BPR team continuity, and autonomy 
and LLC) were found to fit the data. Here, the full measurement model of the BPR 
implementation problem is further tested for its fit and validity. Figure 7.48 depicts the 
full measurement model of the BPR implementation problem and Table 7.56 presents 
results of the model’s GOF statistics and convergent validity.  
 
 
Figure 7.48. Measurement Model of BPR Implementation Problem Construct 
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Table 7.56. GOF Statistics for BPR Implementation Problem Construct 
 
All the GOF results are within the recommended thresholds and the measures for item 
reliabilities are very good, supporting convergent validity. Thus, the full measurement 
model of the BPR implementaiton problem shown in Figure 7.48 is accepted. 
 
Having determined the model fit and convergent validity of the BPR implementation 
problem construct, discriminant validity is next assessed (see Table 7.57). Discriminant 
validity is supported because, in all of the cases, the AVE values were greater than the 
inter-factor squared correlation coefficients (Hair et al. 2006, 778; Holmes-Smith 2010).  
 
Table 7.57. Discriminant Validity of the BPR Implementation Problem Construct 
 1 2 
Lack of Leadership Commitment (LLC) (1) 0.70**
12
 0.58 
Lack of BPR Team Continuity & Autonomy 
(LBPRTC&A) (2) 
0.76 0.60 
 
7.5.9.6. BPR Implementation Problem as a Second Order Construct 
 
The first-order CFA analysis just conducted for the individual factors constituting the 
BPR implementation problem showed that their network model fits the sample data 
very well. However, the theoretical constructs of the research model for the BPR 
implementation problem is at a higher order (second-order) level. This section, 
therefore, reports the validity of the BPR implementation problem at the second-order 
                                                 
12
 Note: ** Values on the diagonal are the constructs’ calculated AVE. The values below the diagonal are 
the constructs’ implied correlations. Values above the diagonal are the squared correlations. 
Factor CR
1
 AVE
2
 
Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute  Incre-
ment. 
Parsi-
mony 
LBPRT
C&A 
.74 .60 IP15 0.77 0.59 x
2
 (p)= 
7.5(.18) 
DF=5 
x
2 
/DF=1.50 
RMSEA=.05 
RMR=.07 
SRMR=.03 
CFI 
=.99 
IFI=.99 
TLI=.99 
PCFI=.8
3 
PNFI=.8
1 
IP16 0.77 0.59 
LLC .76 .68 IP8 0.82 0.68 
IP17 0.82 0.68 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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level. Figure 7.49 provides the graphical representation of the BPR implementation 
problem at second-order level and Table 7.58 gives the GOF statistics.  
 
 
Figure 7.49. Second-Order CFA Model of the BPR Implementation Problem 
Construct 
 
Table 7.58. GOF Statistics of the Second-Order CFA Model of the BPR 
Implementation Problem 
 
The GOF statistics of the second-order CFA measurement model of the BPR 
implementation problem construct in Table 7.58 show an acceptable model fit. The two 
factors that constitute the BPR implementation problem have acceptable factor loadings 
and the model’s chi-square value has a significant p-value. They also have very good 
item reliability as shown by their respective SMC values and thus hold convergent 
Factor CR
1
 AVE
2
 
Indicator SFL
3
 SMC
4
 
GOF Indices 
Absolute  Incre-
ment 
Parsi-
mony 
LBPRC&A .85 .70 IP15 0.77 0.59 x
2
 (p)= 7.5(.18) 
DF=5 
x
2 
/DF=1.50 
RMSEA=.05 
RMR=.07 
SRMR=.03 
CFI =.99 
IFI=.99 
TLI=.99 
PCFI=.83 
PNFI=.81 IP16 0.77 0.59 
LLC .90 .60 IP8 0.82 0.68 
IP17 0.82 0.68 
BPR 
implementation 
problem 
.88 .82 LBRPC
&A 0.90 0.82 
LLC 0.90 0.82 
1
 CR (.6 or higher), 
2
 AVE 
 
(.5 or higher), 
3
SFL (.7 or higher), 
4
 SMC (threshold .5 or higher) 
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validity. Hence, the second-order CFA measurement model of the BPR implementation 
problem as shown in Figure 7.49 is accepted. 
 
7.5.10. Full CFA Measurement Model  
 
The discussion so far has been limited to the individual first-order and second-order 
factors of the research model. The procedure ensured the uni-dimensionality and 
construct validity of each of the constructs included in the research model. Using those 
individual first-order and second-order constructs as building blocks, this section reports 
the convergence validity of the full CFA measurement model. The validity of the full 
measurement model is supported when the GOF statistics of the CFA provide a good 
indication of the extent to which the measurement model accounts for the covariance in 
the data and when discriminant validity holds. 
 
The validity of the full CFA measurement model is an important precondition to a 
SEM-based structural model that aims to reproduce the relationships among latent 
variables with a more parsimonious set of structural parameters. Establishing a viable 
measurement model prior to pursuing a structural solution prevents the chance for a 
possible poor fit from the structural portion of a CFA measurement model (Brown 
2006, 53).  
 
Figure 7.50 presents the graphical representation of the proposed full CFA measurement 
model of this research, which consists of five first-order factor models (organisation 
performance, business process performance, change to organisational system, change to 
IS and change to IT) and three second-order factor models (BPRCC, BPR resource, and 
BPR implementation problems). 
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Figure 7.50. Proposed Full CFA Measurement Model 
 
Table 7.59 provides the GOF statistics of the full CFA measurement model. Based on 
those selected fit indices, the full CFA measurement model is acceptable. The model’s 
normed chi-square (x
2
/DF) is 1.5, which is within the acceptable range. All the 
incremental fit indices also meet the lower threshold value of 0.92 and the model is 
acceptable in terms of CFI, IFI and TLI. The model’s absolute fit indices are also within 
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the recommended range—that is, the RMSEA is 0.04, which is less than the threshold 
value of 0.08; and the SRMR and RMR value of 0.06 is less than the 0.1 threshold 
value. Further, the model’s parsimony fit indices for PCFI and PNFI are above 0.5 and 
are acceptable.  
 
Table 7.59. GOF Statistics for the Full CFA Measurement Model 
Chi-square Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X
2 
(p) 
DF 
X
2
/DF 
1144 (0.03) 
764 
1.50 
RMSEA 
RMR 
SRMR 
0.04 
0.06 
0.06 
CFI 
IFI 
TLI 
0.94 
0.94 
0.93 
PCFI 
PNFI 
0.87 
0.78 
 
 
After verifying that the full CFA measurement model meets the GOF statistics, this 
research next conducted discriminant validity. As already stated, discriminant validity 
assesses the extent to which conceptually related constructs are indeed different (or not 
identical). Discriminant validity provides evidence that a construct is unique and 
captures some phenomena that other constructs do not. A more rigorous demonstration 
of discriminant validity is provided through the comparison of the AVE estimates for 
each factor with the squared inter-factor correlation estimates associated with that factor 
(Hair et al. 2006, 778; Hair et al. 2010, 710). If the AVE is consistently higher than the 
squared inter-construct correlations of the construct, discriminant validity is supported 
(Straub, Boudreau and Gefen 2004; Hair et al. 2006, 810). 
 
The discriminant validity analysis results in Table 7.60 show that the AVE values are 
greater than their respective square inter-construct correlations in several of the cases. 
The exception is in the relationship between the BPR resource construct and the change 
in organisational system construct, where the AVE is slightly less than the squared 
inter-correlation coefficient. Considering that the inter-construct correlation between 
BPR resources and change in organisational system is not above the 0.9 threshold 
(Weston and Gore 2006, 735; Tabachnick and Fidell 2007, 82; Holmes-Smith 2010, 8–
3), and with the knowledge that such a high correlation between the two poses no 
potential problem in our subsequent estimation, the discriminant validity result shown 
in Table 7.60 is accepted. The high correlation between the BPR resource and change in 
organisational system constructs does not represent redundancy and poses no problem 
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of multicollinearity, as they are theoretically distinct (Weston and Gore 2006, 735). 
They are indeed different in content and in what they intend to measure. 
 
 Table 7.60. Discriminant Validity and Reliability of the Full Measurement Model 
 Discriminant Validity Reliability 
Constructs  1 2 3 4 5 6 7 8 No. 
of 
items 
Alpha 
BPRCCs (1) 0.61**
13
 0.25 0.40 0.33 0.40 0.25 0.27 0.19 10 0.86 
Process Performance 
(2) 
0.50 0.79 0.40 0.31 0.29 0.14 0.36 0.20 3 0.93 
Organisational 
Performance (3) 
0.63 0.64 0.72 0.47 0.54 0.30 0.31 0.26 7 0.93 
Change in 
Organisational 
Systems (4) 
0.57 0.56 0.68 0.66 0.69 0.36 0.31 0.28 3 0.82 
BPR Resources (5) 0.63 0.54 0.74 0.83 0.77 0.38 0.22 0.31 8 0.71 
BPR Implementation 
Problems (6) 
-0.50 -0.37 -0.55 -0.60 -0.61 0.78 0.36 0.51 4 0.88 
Change in IS (7) 0.52 0.60 0.55 0.56 0.47 -0.60 0.89 0.41 3 0.94 
Change in IT (8) 0.43 0.45 0.51 0.53 0.56 -0.71 0.64 0.87 3 0.93 
 
7.6. Final Reliability 
 
Once all the measurement factors underlying the research constructs have been 
empirically derived and validated, the instrument is checked for reliability before 
proceeding with the structural model (Straub, Boudreau and Gefen 2004; Lewis, 
Templeton and Byrd 2005, 393). Reliability assesses how consistent the items 
measuring a construct are and as such ensures trustworthiness of the measurement 
instrument. A common statistic for evaluating reliability is the coefficient of internal 
consistency (Cronbach’s Alpha) (Churchill 1979). This statistic should be computed for 
each of the factors that passed all tests of validity. A minimum alpha value of 0.5 to 0.6 
is considered sufficient for basic research in its early stages (Nunnally 1967, as cited in 
Churchill 1979). However, 0.7 and above is the recommended and widely accepted 
threshold in the literature (Hair et al. 2010, 125). Table 7.61 provides the reliability 
estimates of each of the variables; they are all above 0.7, which satisfies the 
recommended threshold in the literature. Thus, the measurement instrument is reliable.  
  
                                                 
13
 Note: **values on the diagonal are the constructs’ calculated AVE. The values below the diagonal are 
the constructs’ implied correlations. Values above the diagonal are the squared correlations. 
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Table 7.61. Instrument Reliability 
Research Variable (Major Construct) 
No. of 
Items 
Cronbach’s 
Alpha 
BPRFR 3 0.87 
BPRKSR 5 0.88 
BPR resource 8 0.71 
LLC 2 0.82 
LBPRTC&A 2 0.74 
BPR implementation problem 4 0.88 
BPRISAC 3 0.86 
ISDC 2 0.71 
CPIIC 3 0.75 
BPRCMC 2 0.75 
BPRCC  10 0.86 
Change in organisational system 3 0.82 
Change in IS 3 0.94 
Change in IT 3 0.93 
Process performance 3 0.93 
Organisational performance 7 0.93 
Overall  41  
 
7.7. Summary 
 
Assessment and testing of models using SEM involves two steps: assessment of the 
measurement model and assessment of the structural model (that is, hypothesis testing). 
The aim of this chapter was to ensure the validity and reliability of the measurement 
model, which is the foundation for the structural model to be dealt with in the next 
chapter. As such, the instrument was subjected to very rigorous validation procedures 
involving measurement purification, content validity and construct validity through both 
exploratory and CFA. The rigorous procedure ensured that the measurement instrument 
is both valid and reliable. Although this rigorous procedure resulted in the side effect of 
several items being dropped, the remaining items sufficiently reflect the construct they 
are measuring (see Table 7.62 and Table 7.63). The correlation between the construct 
items and the global measures based on the final items remaining (Table 7.62) and the 
based on the initial 107 items before the item analysis (Table 7.63) is more or less 
similar. However, the procedure pursued might have affected the content validity of the 
BPR resource and BPR implementation problem constructs when the IT resource and 
resistance to change dimensions were dropped from the BPR resource and BPR 
implementation problem constructs, respectively. Future studies are needed to devise 
better measures for these two factors. However, in the final full factor measurement 
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model, almost every construct is measured by at least three items, which suggests that 
the content validity of the overall instrument has not suffered as a result of dropping 
items.  
 
Table 7.62. Final Correlation between Construct Items and Control Variables  
Based on Final Items 
Global Measures
14
 
OP12 PP7 BC22 RC8 IT34 BR6 KR9 IP18 
Organisational performance 0.79 
       Process performance 0.53 0.61 
      BPRCCs 0.44 0.47 0.69 
     Change to Organisational 
System (Depth) 0.57 0.59 0.43 0.68 
    Change to IS (Depth) 0.34 0.30 0.33 0.44 0.55 
   Change to IT (Depth) 0.38 0.33 0.34 0.44 0.63 0.46 
  BPR Resource 0.52 0.53 0.46 0.65 0.45 0.68 0.72 
 Implementation Problem -0.38 -0.30 -0.32 -0.33 -0.26 -0.19 -0.33 0.46 
 
Table 7.63. Initial Correlation beteween Construct Items and Control Variables 
Based on Initial Items 
Global Measures 
OP12 PP7 BC22 RC8 IT34 BR6 KR9 IP18 
Organisation Performance 0.82 
       Process Performance 0.54 0.65 
      BPRCCs 0.44 0.41 0.67 
     Organisational Systems 
(Depth) 0.54 0.55 0.45 0.72 
    IS/IT (Depth) 0.48 0.44 0.46 0.57 0.71 
   BPR Resource 0.52 0.54 0.48 0.65 0.45 0.72 0.74 
 Implementation Problem -0.38 -0.28 -0.38 -0.30 -0.27 -0.19 -0.30 0.56 
 
Now that the measurement instrument underlying the research model has been 
determined to be valid and reliable, the next chapter further assesses the structural 
model and tests the research hypotheses. 
  
                                                 
14
 IT17 that is the global measure for the IT subresoruce before the BPR under the BPR 
resource construct was omitted because its corresponding sub-construct was entirely dropped 
during confirmatory factor analysis. 
   
253 
 
 
 
Chapter 8 Research Findings and Discussion 
 
 
8.1. Introduction 
 
The goal of this chapter is to present and discuss the core findings of the study. The 
chapter provides the results of the data analysis to answer the research questions 
initially posed. This study posits that public sector organisations can use the principles 
and practices of BPR, BPR resources and post-BPRCC to enhance their processes and 
overall organisational performance. The BPR implementation problems that the 
organisations encounter are also hypothesised to influence process performance 
indirectly and negatively. Accordingly, Section 8.2 discusses the results of the structural 
model validity and theoretical hypothesis tests. Section 8.3 provides a detailed 
discussion of the major findings of the study and Section 8.4 presents a summary.  
  
8.2. Structural Model Fit and Hypothesis Testing 
 
Assessment of model fit in SEM is a two-step process (Hair et al. 2006, 845). The first 
step involves testing the full measurement model’s fit, as well as its construct validity. 
The goal of testing the measurement model is to establish how well the observed 
variables of a hypothesised construct relate to one another. This was reported in the 
previous chapter and the result shows acceptable model fit and validity. However, the 
test of the full measurement model does not investigate the nature of the relationships 
between constructs beyond simple correlations. As such, a measurement model is a 
means towards establishing the fit and validity of a structural model, rather than an end 
in itself (Hair et al. 2006, 845). Thus, the second step in the process requires testing of 
the structural model, including for the significance of the structural relationships. The 
structural model can be tested only after adequate measurement and construct validity 
are established, as the latter is the groundwork for the structural model (Hair et al. 2006, 
845). Hence, this section reports on the tests of the structural model.   
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A structural model is a conceptual representation of the hypothesised relationships 
between constructs (Hair et al. 2006). There are two acceptable approaches for 
designing a structural model in SEM (Hair et al. 2006, 854). These are (1) fixing the 
factor loadings and error variances of the structural model with estimates obtained from 
the measurement model; and (2) allowing the factor loadings and error variances of the 
structural model to be freely estimated. The first approach permits easy estimation of 
the structural model, as all parameters of the measurement part of the constructs are 
fixed. However, with this approach, there is the possibility of a change in fit between 
the structural and measurement model. This would be due to problems with the 
measures, rather than with the structural theory (Hair et al. 2006, 854). The second 
approach, while being simple and straightforward, provides evidence of interpretational 
confounding by comparing the loading estimates of the structural model with those 
obtained from the CFA measurement model. Although the inconsistencies between the 
two may be significant—which is a disadvantage, as it requires re-examination of the 
measures—the second approach provides a convenient basis of comparison in assessing 
the closeness of the fit for the structural model against the fit for the measurement 
model. Small fluctuations are expected between the two (.05 or less) (Hair et al. 2006, 
857; Kline 2010, 267). The second approach is the one that is used most often in 
practice (Hair et al. 2006, 855; Kline 2010, 267). Therefore, this thesis applies the 
second approach. 
 
The validity and acceptability of the structural model can be evaluated in terms of (1) 
model fit, that is, GOF indices; (2) comparing factor loadings of the structural model to 
that of the underlying measurement model; (3) the magnitude of variance explained, 
that is, R
2
; and (4) the size, direction and significance of the estimated structural 
parameters. Table 8.1 provides a description of the above tests and the rule of thumb 
criteria for what constitutes as acceptable value based on recommendations of SEM 
literature.   
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Table 8.1. Tests for Structural Model Validity 
Test Description Acceptable values Reference 
 
Structural model fit 
Assesses extent of the 
structural model fit of 
the sample data using 
the GOF indices used 
for the measurement 
model 
 
See in Chapter 7 
(Table 7.5) 
 
(Hair et al. 2006, 
746–753; Kline 2010, 
196, 204) 
Comparison of 
loadings of the 
structural model and 
the measurement 
model 
Assesses closeness of 
the parameter 
loadings of the 
structural and 
measurement models 
Difference in loading 
should be 0.05 or less 
(Hair et al. 2006, 
857) 
 
Variance explained 
(R
2
) 
Extent to which 
variance is explained 
by the estimates of the 
model 
0.70 and above = 
great; 0.50 and above 
= very good  
(Chin 1998, 323)  
 
Size and significance 
of parameter 
estimates 
Significance of the 
parameter estimates 
based on the 
corresponding p-
values 
p<0.05 and/or t-value 
above 2.00 
(Hair et al. 2006, 
847) 
 
Figure 8.1 presents the full structural model. As discussed under the conceptual model 
in Chapter 4, the structural relationships between the theoretical constructs represent 
hypotheses derived based on the existing literature and exploratory study.    
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Figure 8.1. Full Structural Model 
 
The structural model shown in Figure 8.1 has 41 items. Support for and the 
acceptability of the structural model is evaluated based on the four criteria outlined in 
Table 8.1. First, the structural model’s fit statistics are evaluated. The model fit statistics 
of the full structural model are shown in Table 8.2.  
 
Table 8.2. Model Fit Statistics for Structural Model 
Chi-square 
Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X
2
 
DF 
X
2
/DF 
1183 
742 
1.59 
RMSEA 
RMR 
SRMR 
0.05 
0.12 
0.13 
CFI 
IFI 
TLI 
0.93 
0.93 
0.92 
PCFI 
PNFI 
0.88 
0.78 
 
The model’s normed chi-square (x2/DF) is within the acceptable range. All the 
incremental fit indices also meet the lower threshold value of 0.92 and the model is 
acceptable in terms of CFI, IFI and TLI. The model’s absolute fit index value is also 
within the recommended range in terms of RMSEA. Regarding SRMR (0.13) and RMR 
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(0.12), the results are above the 0.1 threshold value. However, Weston and Gore (2006, 
743) noted that SRMR and RMR can increase to 0.15 for models that have more than 30 
items and that have a sample size of less than 500. Accordingly, the SRMR and RMR 
results of 0.13 and 0.12 respectively are acceptable. Further, the model’s parsimony fit 
indices values are acceptable in terms of PCFI and PNFI, which show relatively higher 
value than the corresponding measurement model. Hence, the full structural model as 
indicated in Figure 8.1 is supported and accepted in terms of the selected and most 
widely reported fit indices in SEM literature. 
 
Second, the loading estimates of the structural model are compared against the loading 
estimates of the corresponding measurement model. The structural model is expected to 
show similar or close loadings to that of the measurement model (Hair et al. 2006, 857). 
In this regard, most of the loading estimates of the structural model are virtually 
unchanged from the measurement model. Only five standardised estimated loadings 
show change and the maximum change in standardised loadings is 0.04, which is not 
above the 0.05 limit (Hair et al. 2006, 855). This indicates the existence of parameter 
stability among the measured items in the two models, which provides further support 
for the validity of the structural model.  
 
The third assessment of the structural model’s validity is examined through the extent of 
the variance in overall organisational performance, the ultimate dependent (endogenous) 
variable, which the model explains. As can be seen from Figure 8.1, the model explains 
54 per cent of the variance in overall organisational performance, which is very good 
(Chin 1998, 323). This result further supports the validity of the structural model. 
 
The fourth set of criteria for assessing the validity of the structural model is 
investigating the size, direction and significance of the structural parameter estimates. 
Table 8.3 presents the structural path estimates.  
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Table 8.3. Size, Significance and Direction of the Structural Path 
Path   Est. SE CR P 
Change in IT 
← 
BPR implementation 
problem 
-0.40 0.04 -4.89 *** 
Change in IT ← BPR resource 0.43 0.10 4.92 *** 
Change in 
organisational 
system 
← 
BPR resource 0.63 0.11 6.28 *** 
Change in 
organisational 
system 
← 
BPR implementation 
problem 
-0.47 0.04 -4.89 *** 
Change in IS 
← 
BPR implementation 
problem 
-0.38 0.04 -4.89 *** 
Change in IS 
← 
BPR resource 0.19 0.10 2.44 0.015 
(*) 
Change in IS ← Change in IT 0.31 0.08 4.32 *** 
Process performance 
← 
Change in organisational 
system 
0.32 0.09 4.24 *** 
Process performance ← Change in IS 0.42 0.07 6.02 *** 
BPRCC ← BPR resource 0.58 0.11 4.93 *** 
BPRCC 
← 
Process performance 0.20 0.06 3.41 0.001 
(**) 
Organisational 
performance 
← 
BPRCC 0.45 0.09 5.44 *** 
Organisational 
performance 
← 
Process performance 0.43 0.06 5.75 *** 
*** p<.001, ** p<.01, *p<.05 
 
As can be seen from Table 8.3, except for the path from ‘BPR resource’ to ‘Change in 
IS’, which is significant at 95 per cent, all other theorised structural paths (12) are 
significant at a 99 per cent confidence interval. All the structural path estimates are also 
significant, having a t-value of above the absolute value of 2, and they are all in the 
predicted direction. This provides further support for the validity of the structural 
model. Besides ensuring the validity and acceptability of the proposed structural model, 
the results in Table 8.3 also provide support for all 13 of the research hypotheses. 
 
8.2.1. Testing the Meditational Effect of BPRCC 
 
The research theorises that BPRCC mediates the relationship between the impacts of 
BPR on process performance and organisational performance. To test the validity of this 
theory and to determine the effect size of the BPRCC, following the recommendation of 
Cohen (1992), the BPRCC variable was removed from the research’s nomological 
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network, and the resulting non-mediated model (see Figure 8.2) was checked for its 
validity and compared against the mediated model’s overall variance explained (R2) 
(see Figure 8.1). The non-mediated model is valid because it satisfies all the GOF 
criteria (see Table 8.4).  
 
 
Figure 8.2. Research Model without the BPRCC Construct 
 
Table 8.4. Model Fit Statistics for Non-mediated Structural Model 
Chi-square Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X2 
DF 
X2/DF 
815 
432 
1.89 
RMSEA 
RMR 
SRMR 
0.07 
0.13 
0.14 
CFI 
IFI 
TLI 
0.92 
0.92 
0.92 
PCFI 
PNFI 
0.86 
0.79 
 
The effect size (f2) of BPRCC was calculated using the following formula suggested by 
Cohen (1992):  
 
 
 
where ‘R2 included’ represents the overall variance explained by the mediated model 
(see Figure 8.1) that included the BPRCC variable, and ‘R2 excluded’ refers to the 
overall variance explained by the model without the BPRCC variable (see Figure 8.2). 
According to Cohen (1992), f
2
 of 0.02, 0.15 and 0.35 indicate a small, medium and 
large effect, respectively. In our case, f
2
 is 0.28, which suggests that the BPRCC has 
f
2
= (R
2
 incldued-R
2
 excluded) ÷ (1-R
2
 included) 
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more than a moderate effect size on organisational performance and supports the 
mediating hypothesis of the BPRCC.  
 
The validity of the mediated model in Figure 8.1 is also supported as the model meets 
the following five requirements of a mediational model (Grover et al. 1998; Hair et al. 
2006, 867): 
1. The independent variable (process performance) has significant correlation 
(r=0.48, p=0.01) with the mediator variable (BPRCC)  
2. The independent variable (process performance) has a significant relationship 
(r=0.64, p=0.01) with the dependent variable (organisational performance) in the 
non-mediational model (see Figure 8.2)  
3. The mediator variable (BPRCC) has a significant correlation (r=0.64, p=0.01) 
with the dependent variable (organisational performance) 
4. The mediator variable (BPRCC) has a significant relationship (r=0.45, p=0.01) 
with the dependent variable (organisational performance) in a regression of both 
the independent variable and the mediator on the dependent variable; that is, in 
the mediational model (see Figure 8.1 above) 
5. The regression weight of the independent variable (process performance) on the 
dependent variable (organisational performance) in No. 4 above (which is 0.43) 
is less than in No. 2 above (which is 0.64).   
 
Comparison of the mediated (see Figure 8.1) and non-mediated (see Figure 8.2) models 
shows that the path estimate of the parameter from process performance to 
organisational performance increased from 0.43 (see Figure 8.1) to 0.64 (see Figure 
8.2), while the extent of variance explained (R
2
) decreased from 0.54 to 0.41. However, 
the regression coefficient for the path from process performance to organisational 
performance is still significant, which supports both a direct and an indirect effect. 
These results suggest that BPRCC partially mediates the relationship between process 
performance and organisational performance.  
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8.2.2. Ruling out Rival Theories 
 
As the research model is consolidated from the RBV theory, BPR and organisational 
performance literature, it is necessary to show the relative superiority of the integrated 
research model through ruling out all the models implied by the rival theories. Thus, 
this section evaluates the three rival models in relation to the initial integrated model 
(see Figure 8.1). 
 
The first rival model links the change in organisation system and performance as 
implied by public sector literature; that is, by sources of public service improvement 
(Boyne et al. 2003). It represents part of the depth of change theoretical domain of our 
research framework. This perspective ascribes improved public sector organisation 
performance to the depth of change in the underlying organisation structure, jobs, 
responsibilities and values. The model is as shown in Figure 8.3. Table 8.5 provides the 
corresponding GOF statistics. The result of the GOF statistics provides support that the 
model fits the sample data reasonably well. 
 
 
Figure 8.3. Change in Organisation System and Performance 
 
Table 8.5. GOF Statistics of Rival Theory Linking Change in Organisation 
Systems to Performance 
Chi-square 
Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X2 
Df 
X2/DF 
126 
67 
1.89 
RMSEA 
RMR 
SRMR 
0.06 
0.08 
0.09 
CFI 
IFI 
TLI 
0.97 
0.97 
0.97 
PCFI 
PNFI 
0.83 
0.81 
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The second rival model is the one implied by the RBV theory as applied to the public 
sector (Boyne et al. 2003; Carmeli and Tishler 2004; Bryson, Ackermann and Eden 
2007). This view suggests that access to and the availability of VRIN tangible and 
intangible resources to public sector organisations are critical determinants of 
organisational performance. As such, this view tests the relationship between BPR 
resources (such as financial investment for the BPR, knowledge and skill of the BPR 
human resource) and performance (process level and overall organisational 
performance). Figure 8.4 shows the model and Table 8.6 presents the GOF statistics. 
Except for the SRMR value, which is slightly higher, all the other GOF results are 
within the acceptable range. The SRMR value is also acceptable according to Weston 
and Gore (2006, 743). Thus, the model shown in Figure 8.4 fits the data reasonably 
well. 
 
 
Figure 8.4. BPR Resources and Performance 
 
Table 8.6. GOF Statistics for Rival Theory Linking BPR Resources with 
Performance 
Chi-square 
Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X2 
Df 
X2/DF 
307 
134 
1.90 
RMSEA 
RMR 
SRMR 
0.07 
0.09 
0.13 
CFI 
IFI 
TLI 
0.95 
0.95 
0.95 
PCFI 
PNFI 
0.84 
0.80 
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The third rival theory is the BPR implementation problem perspective, which posits a 
negative influence upon the organisation’s BPR performance effect (Grover et al. 1995). 
The perspective relates to the effect of lack of necessary organisational readiness for 
undertaking a successful BPR project. Ostadia et al. (2009) also refer to this as lack of 
desired organisational capabilities. Figure 8.5 presents the model implied by the BPR 
implementation problem perspective and Table 8.7 provides its GOF statistics. All the 
results of the GOF provide support that the model fits its underlying sample data 
reasonably well. 
 
 
Figure 8.5. BPR Implementation Problem and Performance 
 
Table 8.7. GOF Statistics of Rival Theory Linking BPR Implementation Problem 
to Performance 
Chi-square 
Absolute Fit 
Indices 
Incremental 
Fit Indices 
Parsimony Fit 
Indices 
X2 
Df 
X2/DF 
150 
80 
1.87 
RMSEA 
RMR 
SRMR 
0.06 
0.10 
0.09 
CFI 
IFI 
TLI 
0.97 
0.97 
0.96 
PCFI 
PNFI 
0.85 
0.82 
 
Table 8.8 summarises the comparison of R
2
-values at the process and overall 
organisation performance levels of the initial integrated model (see Figure 8.1) against 
the three rival models (see Figures 8.3–8.5) implied by the three respective rival 
theories. As can be seen from Table 8.8, the comparison result shows that the magnitude 
of variance explained by the initial integrated model is far better than that explained by 
any of the three rival models. This rules out the hypothesis about rival theories and 
establishes the relative superiority of the integrated model; it provides a better 
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theorisation to understand the impact of BPR on process and organisational 
performance. 
 
Table 8.8. Comparison of the Integrated Model against Models Implied by Rival 
Theories 
 
Figure 
8.1 
Rival Models 
Figure 
 8.3 
Figure  
8.4 
Figure 
 8.5 
R2 - overall organisation Performance 54% 42% 41% 40% 
R2- process performance 40% 33% 23% 10% 
 
Table 8.9 below presents the initial integrated model’s direct and indirect effects upon 
overall organisational performance.  
 
Table 8.9. Standardised Effect on Organisational Performance 
 Direct Indirect Total** 
Process performance .406 .117* .523 
Change in 
organisational system 
 .167 .167 
Change in IS  .220 .220 
Chang in IT  .067 .067 
BPR resource  .432 .432 
BPR implementation 
problem  
 .190 .190 
* BPRCC on organisational performance (.460) 
multiplied by process performance on BPRCC 
(.254); ** Squared sum of the values under the total 
column less squared value of BPR implementation 
problem (0.54, which is the total variance explained) 
 
The result shows that a public sector organisation’s BPR resources, BPR 
implementation problems, changes in organisational system, changes in IS and changes 
in IT have an indirect effect on overall organisational performance through process 
performance and, in turn, that process performance has an indirect effect through 
BPRCC on organisational performance in addition to the direct effect it also has. The 
result suggests that public sector organisations can use BPR to improve their 
organisation performance (1) through using BPR to bring about dramatic improvements 
to the underlying business processes and indirectly through developing and deploying 
BPRCCs post-BPR; (2) through changing with sufficient depth the associated 
organisation structure, responsibilities, jobs, values and IS; and (3) through deploying 
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the necessary financial and human resources for the BPR and promoting the 
development of desired organisational capabilities and readiness, to limit the negative 
influence of BPR implementation problems.  
 
8.3. Discussion of Findings 
 
This section provides a discussion of the findings in relation to (1) what the overall 
model suggests about the effect of BPR on organisational performance; (2) the 
mediational role of BPRCCs between process performance and organisational 
performance relationship; and (3) the antecedent BPR-related factors that influence 
public sector organisation performance. The findings will be discussed with reference to 
the four domains of the literature reviewed in Chapters 2 and 3: BBP in developing 
economies, BPR in the public sector and the public sector and BPR in general. Further, 
whenever appropriate, findings from the five case studies conducted concurrent to the 
survey will be used to triangulate and elaborate the statistical results. As indicated in 
Chapter 5, case studies of five organisations were conducted in parallel to the main 
survey. The five cases were based on interviews with the Ethiopian Ministry of Finance 
(MoF), the ERCA, the Addis Ababa City Administration, the Federal Supreme Court 
and the MoCB. The data from those five case studies were analysed based on the 
theoretical concepts of the research model; that is, using the theoretical concepts as 
themes for analysis (Boyatzis 1998). The insight gained from the case studies was used 
to elaborate on and further explain the quantitative findings.  
 
8.3.1. BPR and Public Sector Organisations Performance 
 
The current study has proposed a theoretical framework that links the different BPR-
related resources and competencies to both process and organisational performance 
based on insights drawn from the theories of the RBV, BPR and public sector 
organisation performance. A research model linking the BPR resources and 
implementation problems with depth of BPR and the outcomes and impacts of BPR was 
developed. The model was tested through a survey of 209 public sector organisations 
from a single developing economy; that is, Ethiopia.  
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The descriptive results show that 93 per cent, 90 per cent and 95 per cent of the public 
sector organisations that undertake BPR have improved their process performance by 
reducing the time, work steps and cost of government processes, respectively. The 
results also highlight that of those public sector organisations that undertook BPR and 
that participated in the current research, most managed to: 
 enhance citizen satisfaction (90 per cent) 
 enhance organisational transparency (89 per cent) 
 improve organisational responsiveness (94 per cent) 
 improve service delivery (92 per cent) 
 enhance team/collaborative working culture (91 per cent) 
 improve the rate of employee satisfaction (78 per cent) 
 enhance the culture of valuing results and customers (88 per cent).  
 
The research model explains 54 per cent and 40 per cent of the variances in 
organisational and process performances, respectively. It also explains 62 per cent, 42 
per cent and 35 per cent of the variations in changes in organisational systems, IS and 
IT, respectively. Further, 46 per cent of the variance in BPRCC is accounted for by the 
research model. These explanatory powers satisfy the criteria set for good models (Chin 
1998, 323). In addition, as Table 8.10 shows, the variance explained by prior studies of 
BPR in the private sector ranges from 14 per cent to 70 per cent. Thus, the result of the 
current study, which is 40 per cent for process performance and 54 per cent for overall 
organisational performance, falls within the norms that were established in prior studies 
of BPR in the private sector (see Table 8.10).  
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Table 8.10. Comparison of Variance Explained 
Author Context Theory 
Variance 
Explained 
Findings 
(Albadvi et al. 
2007) 
Based on 112 
car part 
manufacturing 
companies in 
Iran that 
undertook 
BPR 
IT/BPR 
business 
value 
38% Business process improvement 
achieved as the result of BPR 
positively influenced operational 
efficiency, growth in sales, ROA, 
employee satisfaction and customer 
satisfaction  
(do Carmo 
Caccia-Bava, 
Guimaraes 
and 
Guimaraes 
2005, 2009) 
Based on 192 
hospitals in 
US that 
implemented 
BPR  
BPR 
critical 
success 
factors 
68% The cross-functionality of the project 
team, BPR methodology, IT and 
leadership positively contributed to 
performance of hospitals as measured 
based on improvement in service 
delivery, customer satisfaction, 
employee satisfaction, profitability 
and process efficiency  
(Herzog, 
Tonchia and 
Polajnar 
2009) 
Based on 73 
medium and 
large sized 
Slovenian 
manufacturing 
companies that 
implemented 
BPR 
BPR 
critical 
success 
factors 
51% Top management commitment, 
employees empowerment, teamwork 
and cooperation, process-orientation 
of the BPR, IT, and BPR tools and 
techniques positively contributed to 
process cost and time reduction, 
improved customer and employee 
satisfaction, quality improvement, 
and increased flexibility 
(Ozcelik 
2010) 
Based on 
panel data of 
832 large 
fortune 1000 
companies in 
the United 
States that 
implemented 
BPR between 
1985 and 2000 
BPR 70% The longevity and breadth of BPR 
projects have positively contributed 
to returns on assets and labour 
productivity and returns on equity 
during the post-implementation 
period 
(Sung and 
Gibson 1998) 
Based on 162 
Korean 
corporations 
that 
implemented 
BPR 
BPR 
critical 
success 
factors 
14% to 
69% 
The strategic, organisational, 
methodological and technological 
BPR critical success factors 
positively enhanced corporate 
performance as measured based on 
objective measures such as sales and 
profit and subjective measures such 
as the CEO’s evaluation of BPR’s 
impact on corporate performance 
 
The results of the current study contribute to the BPR literature in general and to both 
the public sector and developing economy in particular. While the overall finding is 
consistent with those studies of BPR in developing economies that have reported cases 
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of BPR success (Mengesha and Common 2007; Debela and Hagos 2011), it differs from 
the findings of Tarokh, Sharifi and Nazemi (2008), who reported cases of BPR failure. 
Through analysing the link between public sector BPR and performance using the RBV, 
the current study also provides empirical support for Dzhumalieva and Helfert’s (2008) 
conceptual observation that public sector organisation BPR does indeed matter to 
performance. The current findings also expand upon previous studies of BPR in 
developing economies, including that of Mengesha and Common (2007), which showed 
the benefits achieved by organisations as the result of a BPR-induced change in the 
following three ways. First, the current study theorised and empirically tested the 
linkage between BPR-induced changes (BPR depth) and performance. Next, the study 
identified some of the human, technological and financial resources and BPR 
implementation problems that determine and explain BPR-induced changes (depth of 
change). Finally, the current study findings broadened the empirical base of the study 
area by surveying a large number (209) of public sector organisations. These 
contributions will be discussed in the next chapter. In the remaining part of this chapter, 
the findings of each of the research hypotheses are presented, discussed and interpreted, 
and the implications identified.  
 
8.3.2. BPRCC, Process and Organisational Performance 
 
The relationship between business process performance and organisation performance 
was hypothesised in the current study in two ways: (1) business process performance to 
influence organisational performance directly and positively; and (2) business process 
performance to influence organisation performance indirectly and positively through the 
BPRCC variable; that is, BPRCC mediating the relationship between process and 
organisational performance. This section discusses the findings pertaining to those 
direct and mediational hypotheses. 
 
8.3.2.1. Direct Influence of Business Process Performance on Organisation 
Performance 
 
Process performance was hypothesised to influence organisational performance 
positively and directly. On average, 94 per cent of the respondents agreed that public 
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organisations that undertake BPR achieve some improvement in their business process 
performance. Specifically, 95 per cent, 90 per cent and 93 per cent of the respondents 
indicated that organisations achieved above 50 per cent reduction in process cost, work 
steps and processing time, respectively. These findings are consistent with those of 
Mengesha and Common (2007) and Debela and Hagos (2011). Organisational 
performance was represented by seven subjective measures of enhancement of citizen 
satisfaction: increase in organisational transparency, increase in organisational 
responsiveness, improvement in service delivery, enhancement of team/collaborative 
working culture, improvement in employee satisfaction, and cultivation and promotion 
of a culture of valuing results and customers. Regarding these seven measures, the rate 
at which the respondents remarked positively was 90 per cent, 89 per cent, 94 per cent, 
92 per cent, 91 per cent, 78 per cent and 88 per cent, respectively.   
 
The interview and secondary document findings (see Table 8.11) from the ERCA, 
Ethiopian Federal Supreme Court, and the Licensing and Registration Office of the 
MoTI also provide further evidence in support of enhanced organisational and process 
improvements from the BPR undertaking. 
  
The correlation of process performance and organisational performance is also positive 
and significant (r=0.61, p<0.01). The structural analysis and hypothesis testing result 
(see Section 8.2) also indicated that process performance has a significant positive 
effect on organisational performance (β=0.43, p<0.001). Therefore, hypothesis 1 
[Business process improvement achieved from a BPR positively influences overall 
organisational performance of a public sector organisation] was supported at a 99 per 
cent confidence interval.  
 
The above finding confirms the conceptual arguments of Dzhumalieva and Helfert 
(2008) and provides original evidence that process performance has a direct positive 
effect on overall public sector organisation performance. It also extends the literature on 
public sector organisation performance (such as Boyne 2003) that has explored resource 
and management antecedent factors that affect public organisation performance by 
considering business process improvement as one factor that explains organisational 
performance. Through verifying that improvement in administrative and service 
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delivery processes can positively contribute to citizen satisfaction, organisational 
transparency and accountability, the current finding provides futher empirical evidence 
to developing economy public sector organisation performance studies of Grindle 
(1997) and Andrews and Shah (2005). 
 
In particular, the hypothesis findings represent an original contribution to the 
developing economy BPR literature. For example, based on a descriptive survey of a 
few public sector organisations in Ethiopia, Debela and Hagos (2011) and Mengesha 
and Common (2007) have reported the extent of BPR’s benefits in terms of customer 
satisfaction, cycle time reduction, size of revenue collected and improved public service 
delivery. However, their studies neither indicate the factors that account for such 
performance gains, nor test the link between process performance and overall 
organisational performance. In this respect, the current study has extended the findings 
of those two studies both theoretically (by supporting the hypothesis that organisational 
performance is influenced by process performance) and empirically (by surveying a 
large number of participants from the public sector).   
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Table 8.11. Process and Organisational Performance Improvements from the BPR 
Undertaking (Source: Interview) 
Organisation/ 
Services 
Process Performance 
Organisational Performance 
Work steps Time in days 
Before 
BPR 
After 
BPR 
Before 
BPR 
After 
BPR 
ERCA: 
Import clearance, 
Export clearance 
 
29  
8 
 
6 
3 
 
43 
2–15 
 
6:30hr 
0.3hrs 
 Organisational effectiveness is 
enhanced (Collected more 
revenue)
 15
   
 More efficient and effective 
service delivery 
 Good governance (increased 
transparency, accountability 
and responsiveness) 
 More citizen/customer 
satisfaction 
 More employee empowerment 
Federal Court: 
Opening new 
court case file, 
resolving a court 
case  
 
28 
- 
 
3 
- 
 
- 
3–7 
years 
 
- 
60–70 
days 
 Conviction rate/quality 
increased by 95% 
 Service delivery improved 
 Enhanced customer 
responsiveness 
MoTI: 
Trade license for 
companies 
 
26 
 
6 
 
35 
 
0.5 hrs 
 Improved service delivery 
 Increased customer satisfaction 
 
Outside from the public sector realm, the above hypothesis result gives empirical 
support to previous private sector studies that found positive mediational effect of BPR 
in the relationship between IT and organisational performance through improving the 
cycle time and quality of service (Grover et al. 1998; Kohli and Hoadley 2006; Albadvi, 
Keramati and Razmi 2007; Chou and Chou 2007; Kim and Mahoney 2008). The result 
also offers empirical evidence to studieis of Melville, Kraemer and Gurbaxani (2004) 
who conceptually argued for a positive relationship between business process 
performance and organisational peroformance. The above hypothesis finding also gives 
support to prior studies that indicated positive relationship between higher degrees of 
business process orientation and overall organisational performance impact 
(McCormack 2001; Skrinjar, Bosilj-Vuksic and Indihar-Stemberger 2008). 
 
                                                 
15
 0.5 billion dollars in the year 2009 (post- BPR) compared to 1.2 billion dollars in the year 2008 (pre-
BPR). In 2010, ERCA’s performance was also higher than its plan; it collected 2.2 billion dollars, while 
its plan was to collect 2.1 billion dollars.  
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However, some previous private sector BPR studies have measured performance using 
a mix of both process performance measures and overall organisational performance 
measures (for example, Guimaraes and Bond 1996; Guha et al. 1997; Willcocks 2002; 
do Carmo Caccia-Bava, Guimaraes and Guimaraes 2005). In this regard, the current 
findings provide more conceptual clarity on how to operationalise performance (the 
dependent variable) by developing separate measures for business process performance 
and overall organisational performance. Through empirically testing the relationships 
between process and organisational performance, the current study also provided 
original evidence that process performance has a direct positive effect on overall 
organisational performance of public sector organisations. As such, the findings 
complement and extend prior private sector BPR findings that measure performance at 
the business process level only (Grover et al. 1995) or at the overall organisational level 
only (Ozcelik 2010).  
 
The findings imply that public sector organisation performance is related to public 
service delivery, which is in turn a result of underlying business process efficiency. 
Hence, managers and practitioners of public sector organisation BPR should aim for a 
significant reduction in the time, cost and work-steps of their organisation’s business 
processes. 
 
8.3.2.2. BPRCC Mediating the Relationship Between Business Process and 
Organisation Performance 
 
In this study, it is argued that BPR creates order of magnitude improvements in 
organisational performance that go beyond business process benefits when 
organisations develop and deploy BPRCCs post-BPR. Lack of BPRCCs can constrain 
the sustainability and enhancement of BPR outcomes and cause organisations to regress 
to their pre-BPR situation. This argument draws from the insights of the complementary 
competence perspective of the RBV theory and on the BPR literature about sets of 
skills, systems and technologies that are necessary post-BPR. Against this background, 
it is hypothesised that BPRCCs mediate the relationship between business process 
performance and organisational performance, additional to the direct relationship 
hypothesis already discussed above.  
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BPRCC was defined to refer to managerial and transformational sets of skills, systems 
and technologies developed by a public sector organisation and deployed post-BPR to 
sustain and further enhance the organisational impact of the BPR outcome. It is a higher 
order concept, theorised to consist of two dimensions; namely BPRCMC and BPRCTC. 
In this study, the BPRCMC was found to be a construct by itself and was represented by 
two items. The BPRCTC was composed of three sub-constructs; namely BPR-IS 
alignment competency (BPRISAC), measured using two items; CPIIC, represented by 
three items; and IS delivery competency (ISDC), measured by two indicators. 
 
Analysis results of the descriptive data on BPRCC reveal that respondents varied 
regarding their perceptions of how developed the items comprising the construct were 
in their organisation (see Figure 8.6). From the figure, it is evident that competencies 
related to empowerment of front-line and process-owners, in both their decision-making 
power and in their knowledge and skill, are relatively well developed. Conversely, those 
competencies related to the integration of IS into the business plan of the organisation, 
extensive use of IS to support the business processes, and capacity to upgrade and/or 
enhance IS applications developed in the course of the BPR were relatively under 
developed. Competencies related to CPIIC, such as calibration and continuous 
improvement of business processes, developing a high level of business process 
orientation, responding to circumstances that require business process change, and 
building IT infrastructure, were moderately developed.  
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Figure 8.6. Competencies Constituting the BPRCC and the Extent of their relative 
Development  
 
The correlations of process performance and BPRCCs (r=0.44, p<0.01) and BPRCCs 
and overall organisational performance (r=0.64, p<0.01) are positive and significant. 
The structural analysis and hypothesis testing results (see Section 8.2) also indicate that 
process performance has a significant positive effect on BPRCCs (β=0.21, p<0.001) and 
that BPRCCs have a significant positive effect on overall organisational performance 
(β=0.45, p<0.001). Therefore, hypothesis 2 [BPRCCs positively influence overall 
organisational performance of a public sector organisation] and hypothesis 3 [BPRCCs 
positively mediate the relationship between business process performance and overall 
organisational performance of a public sector organisation] were supported at a 99 per 
cent confidence interval.  
 
39.7 
32.0 
34.8 
38.1 
25.8 
12.9 
12.4 
26.7 
23.4 
21.0 
16.7 
24.9 
14.4 
20.6 
22.5 
16.7 
18.2 
24.4 
26.8 
28.7 
43.6 
43.1 
50.8 
41.1 
51.7 
70.4 
69.4 
48.9 
49.8 
50.3 
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
BPRISC-Our organization extensively uses information
systems
BPRISC-IT is integrated in busines plan of the
organization
BPRISC-Our organization put in place efficient ICT
communication channel for transfering information
ISDC-Our organization has adequate capacity to upgrade
(enhance) IT applications developed in the course of the
BPR
ISDC-Our organization has adequate capacity to provide
on-going training to users on the use of IT applications
BPRCMC-Our organization has empowered process
leader's to further improve and manage their respective
business process
BPRCMC-Our organization has empowered front line
employees to make decisions on the spot
CPIIC-Our organization has undertaken calibration and
continuous improvement activities
CPIIC-Our organization has developed a high level of
business process orientation
CPIIC-Our organization is able to respond rapidly to
circumstances that require process changes
Disagree Neither agree nor disagree Agree
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The above descriptive and hypothesis test results suggest that the organisational value 
of BPR comes not only from the business process changes resulting from a one-time 
BPR undertaking, but also from the BPRCCs that an organisation develops and deploys 
over time post-BPR. The improvement achieved in business process performance from 
the BPR undertaking serves as the basis for the BPRCCs. As organisations continue 
developing and deploying their BPRCCs on an ongoing basis post-BPR, they can 
institutionalise the change, sustain the outcome of the BPR and further enhance its 
organisational impact through continuously improving the underlying business 
processes. 
 
The importance of post-BPR skills, systems and technologies, although not under the 
concept of BPRCC, is recognised by a few researchers of public sector BPR in general 
and of BPR in developing economies in particular. For instance, Linden (1994), Thong, 
Yap and Seah (2000), Gulledge and Sommer (2002) and Ongaro (2004) indicate that 
IT-BPR alignment is one of the BPR critical success factors. Sia and Neo (2008) and 
McAdam and Donaghy (1999) report that employee empowerment is also critical to 
obtaining the value of BPR. IT infrastructure capability and integration of BPR with 
continuous process improvement are also stated as success factors by Ranganathan and 
Dhaliwal (2001) and Weerakkody, Janssen and Dwivedi (2011), respectively. In 
addition, Hesson’s (2007) and Tarokh, Sharifi and Nazemi’s (2008) research of BPR in 
developing economies indicates that IT infrastructure capability is critical for BPR 
effectiveness.  
 
In the current study, the conception, measurement, hypothesis formation and empirical 
findings on BPRCC represent an original contribution to the BPR, public sector BPR 
and developing economy BPR literature. The conceptualisation of BPRCCs presented 
here is consistent with Wade and Hulland’s (2004) and Kim and Mahoney’s (2008) 
conceptualisation of complementary resources as enhanced resources allowing for 
increased organisational performance when those resources are added to other baseline 
resources. In this sense, BPRCCs are enhanced resources that are added to the BPR 
outcomes (business process improvements achieved from the BPR undertaking) and the 
BPR-related human and financial resources. The findings on BPRCC provide original 
evidence to the domain of BPR in general and to public sector developing economy 
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BPR in particular. It also provides the first evidence from the application of the 
complementary competence perspective of the RBV theory to the domain of BPR.  
   
The findings on this hypothesis have several implications. First, public sector 
organisations in the developing economy that undertake BPR need to align their IS with 
changes in the business process continuously post-BPR. The alignment of IS with BPR 
involves continuous integration of the IS with the BPR, based on the strategic plan of 
the organisation, extensive adoption and use of IS, and the establishment of a robust IT 
infrastructure (Linden 1994; Gulledge and Sommer 2002; Ongaro 2004; Tarokh, Sharifi 
and Nazemi 2008). BPR-IS alignment is critical for institutionalising and further 
enhancing the BPR outcome post-BPR (Thong, Yap and Seah 2000). Effective IS-BPR 
alignment helps sustain and further enhance the BPR through ensuring that the IS 
development goals are in harmony with the strategic goals of the organisation, which in 
turn determines the IS governance, IS functions and IT infrastructure (Davenport 2008; 
Eardley, Shah and Radman 2008). IS-BPR alignment also allows the identification of 
strategic business processes that are critical to the success of the organisation and the 
development of IS that support those processes (Grover, Fiedler and Teng 1994). 
  
Most public sector organisations in general and those in the developing economy in 
particular undertake BPR as part of a broader national reform program (Debela and 
Hagos 2011) and/or in response to a mandatory (coercive) requirement of the 
government (Thong, Yap and Seah 2000). Seldom is BPR undertaken based on 
planning and necessity. Under such circumstances, the IS is likely to be inadequate for 
the requirements of the redesigned business processes, due to problems of advance 
planning about the requisite resources (financial as well as technological competency). 
The following experience of the MoTI elaborates this point: 
The Ministry identified nine processes in total among which plan and 
information support business process was one of them; for which I am the 
process leader. Each of the nine business processes redesigned their 
respective business processes separately. Except for the business processes 
where I was the process leader, there was no involvement of people from 
the IT department in all the other (eight) business processes. However, we 
are now asked to build up IS that supports those eight business processes 
about which we had little knowledge. We are now studying the TO-BE 
(redesigned document) of all the nine processes in order to understand what 
they really wanted (Interview with IT Department Head, MoTI). 
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The above situation shows a typical case of public sector BPR in a developing economy 
where the IS and IT development is less planned and comes well after the BPR 
implementation; that is, during the post-BPR period. This implies that public 
organisations in a developing economy need to establish a competent IT unit that can 
understand all the functions of the organisation and effectively align the IS and IT 
infrastructure with the BPR post-BPR.  
 
Second, public sector organisations need to develop ISDC. This involves the ability to 
upgrade IS applications developed during the course of the BPR and the capacity to 
provide ongoing training to users about the use of the applications. This is in line with 
Hesson (2007), who found an IT unit’s competency to develop and upgrade the 
enabling IS as critical for enhancing the organisational benefits able to be obtained from 
a public sector BPR undertaking. In the context of developing economy BPR, 
Abdolvand, Albadvi and Ferdowsi (2008) also highlighted the importance of developing 
competency to deliver IS services capable of meeting the changed needs of the 
redesigned business processes. Further, providing reliable and effective IS service 
delivery to all process owners was found to be critical post-BPR (Attaran 2004; Herzog, 
Polajnar and Tonchia 2007).  
 
An interview with the team leader of the licensing and registration business process in 
the MoTI provides further evidence of the importance of building post-BPR ISDC:  
Once the redesigned licensing and registration business process was 
assessed and proved that it is working well, we considered to automate and 
support it with IS. Accordingly, the IS was developed by an external 
consultant and the system has been functioning very well. We recently 
made calibration work on the redesigned business process due to some 
changed situations and wanted a corresponding adaptation of the IS system 
like adding more options and changing screen labels. However, we learned 
that the external consultant left the country and could not make those 
changes. We informed our IT unit but they could not help us due to lack of 
the requisite expertise; although they got the source code. Consequently, 
we are currently doing most of the activities manually until we find 
competent personnel who can update the application system that was in use 
(Interview with Licensing and registration business process Team Leader, 
MoTI). 
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The IT Head of MoTI, when asked about the problem of supporting the application used 
by the licensing and registration process, said ‘we have the source code of the 
application but cannot find expertise to modify the program due to a low salary that 
does not allow us to maintain people with such level of competency’. This suggests that 
lack of competency to enhance the IS system already developed can limit developing 
economy public sector organisations from further enhancing their BPR outcomes. To 
ensure delivery of sustainable support for IS developed during the course of the BPR, 
public sector organisations in developing economies, therefore, may need (1) to 
negotiate for proper service level agreements when applications are developed by 
external bodies, and (2) to arrange for the establishment of a professional service with a 
higher government body in charge of IT and IS at the national level, such as an 
information communication technology development agency (ICTDA) in the event that 
there is a lack of internal competency.  
 
Third, public sector organisations, to transform their process gains to the level of overall 
organisational performance and sustain the changes that result from the BPR, should 
institutionalise and undertake continuous process improvement initiatives. This aspect 
of BPRCC is referred to as CPIIC. CPIIC involves competencies such as undertaking 
calibration and continuous improvement activities, developing a high level of business 
process orientation, and responding rapidly to circumstances that require changes in the 
business process. As such, the finding of the hypothesis linking BPRCC with 
organisational performance provided empirical evidence for Thong, Yap and Seah’s 
(2000) and Weerakkody, Janssen and Dwivedi’s (2011) propositions that public sector 
organisations need to link the BPR with continuous process improvements. Indeed, 
Weerakkody, Janssen and Dwivedi (2011) reported that failure to complement the BPR 
with continuous process improvement creates difficulty in sustaining the radical change 
achieved from the BPR and can cause performance to regress. This finding is also 
consistent with private sector BPR studies such as those of Al-Mashari, Irani and Zairi 
(2001) and Lee and Asllani (1997), which found that organisations that institutionalise 
continuous process improvement post-BPR achieve greater improvement than those that 
do not. The findings also validate Siha and Saad’s (2008) argument that continuous 
monitoring, fine tuning and recalibrating the redesigned business processes is critical to 
sustain the BPR outcome and further enhance its organisational impact.  
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Fourth, BPR managers of public sector organisations in developing economies should 
empower employees in relation to their decision-making capabilities and the knowledge 
and skills they require post-BPR. This aspect of BPRCC is referred to as BPRCMC. 
BPRCMC comprises competencies related to the empowerment of process leaders to 
further improve and manage their respective business processes and the empowerment 
of front-line employees to make decisions. As such, this finding appears to be consistent 
with prior studies of public sector BPR that found empowerment of process owners and 
front line employee to be a critical success factor (Linden 1994; McAdam and Donaghy 
1999; Thong, Yap and Seah 2000; Sia and Neo 2008; Abdolvand, Albadvi and 
Ferdowsi 2008). This finding also agrees with private sector BPR studies that indicate 
the importance of empowering process owners and process team members by increasing 
their decision-making power (Hammer and Champy 1993) and through providing more 
training to equip them with the necessary knowledge and skill (Ahadi 2004).  
 
The one-time BPR outcome represents the foundation for BPRCCs to be developed 
post-BPR. As the findings suggest, in addition to the BPR outcome achieved from a 
one-time BPR project, business processes require calibration on a continuous basis post-
BPR by the respective process owners and teams in the light of changing circumstances 
(change in organisational strategy and government policy, technology, change in 
business rules and the identification of potential for further enhancement). As the 
underlying business processes are changed, there is also a simultaneous need for 
realignment of the supporting IS and for upgrading the skills and knowledge of the 
process leaders and front-line employees. While doing all the above post-BPR requires 
the existence of BPRCCs, the process itself also ensures further enhancement of these 
same competencies by strengthening BPRISAC, CPIIC, ISDC and BPRCMC. Hence, 
the sustainability of the BPR outcome and further enhancement of its overall 
organisational impact is partly contingent upon the level of BPRCC developed and how 
well it is deployed post-BPR by a given organisation.   
 
The findings in relation to the mediational effect of BPRCC between process and 
overall organisational performance suggest that sustaining the positive outcome of the 
BPR and further enhancing its organisational impact over time requires the development 
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and deployment of BPRCC during the post-BPR period; BPRCC partly explains the 
significant relationship between business process performance and organisation 
performance.  
 
Given the discontinuous nature of BPR (that is, it is a one-time project), BPRCC 
represents a continuous improvement extension of the project, and allows the BPR 
undertaking to take advantage of both the discontinuous radical and the continuous 
incremental process improvement undertakings (Weerakkody, Janssen and Dwivedi 
2011). Due to operating under relatively more resource constraints and in an 
environment of less organisational, technological and managerial capability (Mengesha 
and Common 2007; Hesson 2007; Mimba, Helden and Tillema 2007), public sector 
organisations in developing economies may also experience difficulty of sustaining the 
outcome achieved from the one-time BPR undertaking. In this respect, post-BPR 
investment in BPRCC is even more critical and appropriate for this developing 
economy context than it is for those organisations implementing BPR in the developed 
economy. 
 
8.3.3. BPR Depth and Process Performance 
 
BPR depth refers to the extent of change that the BPR brings in relation to three 
variables: change to organisational systems, change to IS and change to IT. BPR depth 
was hypothesised to have an indirect positive effect on overall organisational 
performance through business process performance. This led to the proposition of three 
hypotheses for empirical testing: Hypothesis 4 [Depth of change to organisational 
systems positively influences business process performance]; hypothesis 5 [Depth of 
change to IS positively influences business process performance]; hypothesis 6 [Depth 
of change to IT’s influence on process performance is positively mediated by the depth 
of change to IS]. A discussion of the findings of each of these three BPR resource-
related hypotheses is provided next. 
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8.3.3.1. Change to Organisational Systems and Process Performance 
 
Change to organisational systems was hypothesised to influence process performance 
positively. On average, 94 per cent of the respondents agreed that the depth of change 
that the BPR brought to the organisation’s systems was high. Specifically, 95 per cent, 
93 per cent and 84 per cent of the respondents indicated that the depth of change to roles 
and responsibilities, organisation structure, and values and belief systems were 
adequate, respectively. These results suggest that the changes made to the organisation’s 
systems were deep enough to support and enable the redesigned business processes. 
That would mean that the structure moved from being a traditional function-based 
hierarchical structure to being a customer-focused, process team-based horizontal 
structure. As a result, process team members were empowered in their knowledge and 
skill and in their decision-making authority to discharge their new roles and 
responsibilities effectively (Hall, Rossenthal and Wade 1993). 
 
The correlation of change to organisational systems and business process performance 
is positive and significant (r=0.51, p<0.01). The structural analysis and hypothesis 
testing results (see Section 8.2) also provide empirical support that change to the 
organisational systems has a significant positive effect on business process performance 
(β=0.32, p<0.001). Therefore, hypothesis 4 [Depth of change to organisational systems 
positively influence business process performance] was supported at a 99 per cent 
confidence interval. This suggests that radical changes made to the roles and 
responsibilities, organisational structure, and values and belief system of the 
organisation that conform to and support the redesigned business processes have a 
positive effect on reducing the work-steps, processing cost and processing time of 
public sector organisations.   
 
The ERCA experience is a case in point. According to the Strategic Management and 
Planning Office Director: 
Before the BPR, tax payers used to visit three big independent government 
organisations located far apart; namely the Ethiopian Custom Authority for 
import/export tax, the Ethiopian Ministry of Revenue for profit tax, and the 
Federal Inland Revenue Authority for value added tax. After the BPR, 
those three organisations were merged into one and named as Ethiopian 
Revenue and Custom Authority (ERCA). ERCA is organised with six core 
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processes and six support processes. The new structure created new jobs 
with broader roles and responsibilities. In order to give prompt decisions on 
issues they encounter related to their duty without waiting for approval 
from some body at the top, the employees (especially front-line employees 
that interface with tax payers) are made more empowered now than before. 
Furthermore, the attitude of the employees has also changed from a bossy 
kind of thinking to a service provider type of mentality. The performance 
measurement and management has also changed from function-based to 
result-based system. Those radical changes made to the organisational 
systems contributed to significantly reduce the work-steps, the processing 
time, and processing cost (Interview with the Strategic Management and 
Planning Office Director, ERCA).  
 
The above finding provides support for McAdam and Donaghy’s (1999) and McAdam 
and Corrigan’s (2001) findings that empowerment of staff through radically changing 
jobs, roles, responsibilities and incentive and reward systems contributes to BPR 
implementation success in the public sector. The finding is also consistent with Debela 
and Hagos’s (2011) case study finding that public sector organisations that implemented 
flatter organisational structures with more empowerment showed significant 
improvement in reducing customer waiting time and customer satisfaction. This current 
finding also agrees with Gulledge and Sommer (2002), Ongaro (2004) and 
Weerakkody, Janssen and Dwivedi’s (2011) case study findings; that is, that those 
public sector organisations that radically changed their organisation structure and 
culture (by concentrating back-office services and creating a customer-centric 
organisational structure) achieved significant cost reduction and improvement in service 
delivery. The current finding is also consistent with the public sector study findings of 
Brewer and Selden (2000) and Moynihan and Pandey (2005), which showed a positive 
association between decentralised decision-making authority and public sector 
administration and service delivery process performance.  
 
However, as noted by Thong, Yap and Seah (2000), this study observed that changing 
the human resources and reward systems in a government organisation is not easy. To 
do so usually requires the approval of a relevant higher government authority (McAdam 
and Corrigan 2001). Further, changes to reward systems raise the question of whether 
the reward systems for all employees in the Civil Service should be revised. The 
interview with the Capacity Building Office Head of the Addis Ababa City 
Administration makes this point clear:  
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[N]ot only at Addis Ababa city level but also at national level there are a 
few problems like job rewarding, designing work volume, identifying the 
specific job salary, clear demarcation of duties and responsibilities of 
administrators, experts, other workers. Right now, the reward system has 
not yet changed; waiting for the result of the undergoing study at national 
level by a foreign consultant (Interview with the Capacity Building Office 
Head, Addis Ababa City Administration).  
 
This current study also lends support to findings from private sector BPR. For example, 
Hall, Rossenthal and Wade (1993) and Huizing , Koster and Bouman (1997) argued that 
change in organisational structure, roles and responsibilities and shared values / culture 
results in reduction in processing time and cost. Tikkanen and Pölönen (1996) and 
Albadvi, Keramati and Rasmi (2007) reported significant reduction in cycle time, 
processing cost, and increasing quality of service as the result of radically changing the 
organisational infrastructure such as structure, culture, and employee skills. 
  
The above finding implies that significant improvement in process performance from a 
BPR undertaking is possible whenever the organisational structure, roles and 
responsibilities, values and norms are changed in a manner that supports and enables the 
newly redesigned business processes. Process-based jobs also require multi-skilled 
employees who can assume broader roles and responsibilities (Thong, Yap and Seah 
2000). To respond promptly to the broad range of inquiries from citizens and/or 
businesses, the process team members need to be more empowered both in their 
decision-making capabilities and with the necessary knowledge and skill they require to 
discharge their new roles and responsibilities effectively. Concurrently, there is a need 
to establish an activity monitoring system to ensure accountability (Sia and Neo 2008). 
Changes in jobs, roles and responsibilities also require new performance measurement 
and reward systems that promote and cultivate values and belief systems that 
complement the redesigned business processes (McAdam and Donaghy 1999). 
Realising some of the above changes can be difficult for public sector organisations in a 
developing economy. This is because some of these changes are beyond the jurisdiction 
of the organisation management and can have broader implications. Further, the 
decentralisation of decision making and the empowerment of lower-level employees can 
result in reduced accountability and gradually lead to corrupt practices and 
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irregularities. Thus, a compensatory monitoring system must be established (Sia and 
Neo 2008).  
 
Managers in public sector organisations in developing economies considering radically 
changing the existing structure, roles and responsibilities, values and beliefs and 
performance of their organisations using BPR should work closely with the relevant 
government authority and office to ensure the smooth implementation and success of 
those changes. Further, it is essential that managers establish a monitoring system 
capable of compensating for the possible loss of accountability.    
 
8.3.3.2. Change to IS and Process Performance 
 
Change to IS was hypothesised to influence process performance positively. On 
average, 57 per cent of the respondents indicated their agreement that the depth of 
change related to IS was high. Specifically, 58 per cent, 57 per cent and 47 per cent of 
the survey respondents believe that, in their organisations, the computerised process 
monitoring and reporting system; computerised performance management system; and 
integrated organisational system, respectively, have changed with sufficient depth. This 
descriptive result indicates that the change to the enabling IS system was not that 
significant, which suggests that the redesigned business processes were not sufficiently 
supported by the enabling IS. This was also evident in Debela and Hagos’s (2011) 
study, which found a less significant change to enabling IS. 
  
The correlation between change to the IS and process performance (r=0.56, p<0.01) is 
positive and significant. The structural analysis and hypothesis testing result (see 
Section 8.2) also provided empirical support that change in IS has a significant positive 
effect on process performance (β=0.42, p<0.001). Therefore, hypothesis 5 [The extent of 
change to the IS positively contributes to process performance] was supported at a 99 
per cent confidence interval. This result suggests that radical change made to the 
enabling IS, such as through an integrated organisational IS, computerised performance 
management system and/or computerised process monitoring and reporting system, 
leads to improved business process performance as manifested in terms of a significant 
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reduction in the work-steps, processing cost and processing time of public sector 
organisations in a developing economy.   
 
The following interview, conducted with the IT Head of the ERCA, supplements the 
above statistical result:  
As the result of the BPR, ERCA implemented two integrated systems-
Standard Integrated Government Tax Administration System (SIGTAS) 
and Automated System for Customs Data (ASYCUDA). While SIGTAS 
automates and supports for the value added taxes (VAT) and income taxes 
preparations and assessments, ASYCUDA supports import-export tax 
preparations declarations (customs taxes). All importers and exporters have 
access to ASYCUDA for custom declaration purpose. SIGTAS also got e-
filing and e-payment features but has not yet become accessible to all tax 
payers until the corresponding law (law that acknowledges electronic 
payment) is in action and the requisite internet bandwidth is secured. When 
SIGTAS and ACIDCUDA are made operational, they will bring the 
following benefits for customers (1) file his/her tax return being anywhere 
and anytime without the need to travel and to wait for long lining; (2) 
reduce errors committed by encoders and assessors since the data is 
captured from the source by the trader himself; (3) reduce corruption since 
doing online avoids physical contact between the trader and the assessor 
and leaves audit trail for further investigation; and (4) makes the whole 
process more transparent, that is, everything necessary for tax return and 
custom declaration is available online and nothing is secret; which can also 
reduce possibility for corrupt practices. The advantage to the organisation 
also includes (1) cost reduction as the number of employees involved in the 
process of tax return encoding, assessment and calculation become lesser 
than it was before the BPR; (2) faster collection of government revenue; 
and (3) enhanced level of compliance as the system reduces corruption and 
encourages transparency and fairness (Interview with IT Head of ERCA). 
 
This finding adds to some of the empirical public sector BPR studies. For example, 
Gulledge and Sommer (2002), Ongaro (2004) and Weerakkody, Janssen and Dwivedi 
(2011) reported achievement of significant cost saving, service delivery improvement, 
and efficient intra-organisational and inter-organisational information exchange as the 
result of implementing integrated web-based enterpirse system that is well aligned with 
the redesigned support and front-line business processes. Sia and Neo’s (2008) case 
study of the Internal Revenue Service in Singapore indicated that the IS deployed as 
part of their BPR resulted in lower costs per taxpayer, less work-steps, better service 
provision and improved customer satisfaction. Taking the case of reengineering the 
Department of Naturalization and Residency of Al-Ain City in the United Arab 
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Emirates (UAE), Hesson (2007) also showed that the IS developed to automate and 
support the redesigned business processes brought a significant reduction in processing 
time, work-steps involved and processing cost while also improving customer 
satisfaction. The current finding also supports those public sector BPR studies that have 
argued conceptually for the positive contribution of the IS system to business process 
performance. For example, Linden (1994) conceptually argued for the role of IS in 
enabling seamless government through allowing access to integrated shared data to all 
users anytime, anywhere. This was also believed to reduce work-steps, unnecessary red 
tapes, processing time and process cost. Andersen (2006) also argued for the significant 
contribution of IS in automating, informating and transforming reengineered business 
processes in the public sector, which in turn results in faster, cheaper public service 
deliveries.   
 
The above hypothesis test finding is also consistent with prior private sector BPR 
research results, which have found a positive effect of IS on process performance. For 
example, Albadvi, Keramati and Razmi (2007) showed that IS (that is, IS in 
communication, IS in planning and decision making, IS in production and operation, 
and IS in administration, finance and office work) brings value to organisation success 
by reducing processing cost and time, and improving service quality and customer 
satisfaction. Grover et al. (1998) also found that shared resource technologies such as 
enterprise IS and expert systems have a positive effect on organisational efficiency and 
productivity by reducing the work-steps, shortening the workflow, reducing cost and 
increasing profit. Through storing of data, information and knowledge to be shared 
among multiple participants, such technologies permit better cross-functional 
integration, parallel processes, flatter structures and better management of information 
about the business process. The current finding also corroborates Hall, Rossenthal and 
Wade’s (1993) and Huizing, Koster and Bouman’s (1997) studies, which show that the 
depth of change made to the enabling IS positively influences process performance by 
reducing costs. The above finding is also in line with Hammer and Champy (1993) and 
Davenport (1993), who stated and conceptually argued that IS can play a significant role 
to enhancing business process performance.  
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The above finding highlights the criticality of changing the enabling IS in a manner that 
supports the redesigned business processes and helps in monitoring performance. 
Therefore, to gain the most dramatic performance effect from a BPR undertaking, 
practitioners and managers of public sector organisations in a developing economy need 
to appreciate the significant role of IS in BPR and radically change the enabling IS to 
leverage the power of IT to automate, informate and transform the redesigned business 
processes.      
 
8.3.3.3. Change to IT and Process Performance 
 
As indicated in the conceptual framework (see Chapter 4), the researcher made a 
distinction between IT and IS (Watson, Boudreau and Chen 2010). Ahadi (2004) and 
Grover et al. (1998) also showed that different technologies have different roles in BPR. 
Accordingly, change to IT refers to the change made to basic communication 
infrastructure (such as network connectivity, email, and websites), which are the basis 
for the provision of IS services.  
 
Change to IT was hypothesised to influence process performance positively but 
indirectly through facilitating change to IS. On average, 72 per cent of the respondents 
indicated that they had witnessed a high degree of change to IT as part of BPR. 
Specifically, 86 per cent, 75 per cent and 57 per cent of the respondents agreed that the 
depth of change to the organisations’ email and network connectivity for internal 
communication, email and network connectivity for external communication, and 
website for publishing the services of the organisation, was high, respectively. This 
indicates that the change made to the network connectivity system for internal 
communication was relatively deeper than for the others, suggesting that external 
communication received relatively less attention. 
 
The correlations between change to IT and change to IS (r=0.54, p<0.01) are positive 
and significant. The structural analysis and hypothesis testing result (see Section 8.2) 
also provided empirical support that change to the IT infrastructure of an organisation 
has a significant positive effect on change to the IS (β=0.31, p<0.001). Therefore, 
hypothesis 5 [Depth of change to IT’s influence on process performance is positively 
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mediated by the depth of change to IS] was supported at a 99 per cent confidence 
interval. This result supports that change made to IT infrastructure has a positive and 
indirect effect on reducing the work-steps, processing cost and processing time of public 
sector organisations in a developing economy by facilitating depth of change to IS. 
 
The current finding endorses those prior BPR studies that have found an indirect effect 
of IT on process performance. Grover et al. (1998) found that communication 
technologies such as email and teleconferencing technologies did not have a direct 
effect on improving business process performance. For such technologies to have an 
effect on business process performance, IS that leverages those communication 
technologies and transforms the nature of business processes is required (Grover et al. 
1998). This finding is consistent with RBV-based studies in IS that make a distinction 
between IT resources and IS resources and that posit that only IS resources have a 
performance differential effect (Wade and Hulland 2004).  
 
Several studies on BPR agree with the enabling role of IT in BPR (for example, 
Davenport 1993; Ahadi 2004; Andersen 2006). However, they fail to differentiate 
between the various roles of the IT infrastructure and the enabling IS. Although some 
researchers have attempted to study the organisational impact of various types of 
technology as part of BPR, they have not done so from an IT infrastructure enabling IS 
perspective. For example, Grover et al. (1998) investigated the impact of 11 kinds of 
technologies, among which email and teleconferencing showed no direct effect on 
realising a significant reduction in processing cost and time. Ahadi (2004) examined the 
performance effect of electronic data interchange (EDI) and internet technology and 
found that both have an indirect impact on improving the speed and cost of processing 
through enabling the IS that handles order management, purchasing, and inventory 
management. By differentiating IT from IS and formulating corresponding hypotheses, 
the finding reported in this study represents an original contribution, not only to the 
BPR in developing economies literature, but also to mainstream BPR research.  
 
The finding in relation to change to IT and process performance implies the importance 
of changing the IT infrastructure based on and guided by the required change to the IS, 
which is in turn guided by the redesigned business processes. For this reason, BPR 
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practitioners and managers of public sector organisations in developing economies 
should create a robust IT infrastructure that supports the newly implemented IS as part 
of the BPR undertaking. For the change to IT to have a process performance effect, it 
should facilitate the changes to IS that can automate, informate and/or transform the 
redesigned business processes. Further, considering that different technologies have 
different roles in BPR, it is relevant to understand the different roles and effects of both 
change to IT infrastructure and change to IS in BPR.  
 
8.3.4. BPR Resources and Performance 
 
An organisation’s BPR resources were hypothesised to have an indirect positive effect 
on business process performance through the depth of change variables (change to the 
organisational systems, change to the IS and change to the IT) and a direct positive 
effect on BPRCC. This led to the proposition of four hypotheses for empirical testing: 
hypothesis 7 [BPR resource is positively related to the depth of change to IT]; 
hypothesis 8 [BPR resource is positively related to the depth of change to IS]; 
hypothesis 9 [BPR resource is positively related to the depth of change to 
organisational systems]; and hypothesis 10 [BPR resource is positively related to 
BPRCCs developed and deployed post-BPR]. The BPR resource construct is a higher-
level construct comprising the BPR financial resource and BPR human resource sub-
constructs.  
 
On average, 66 per cent of the respondents indicated that the financial resources 
deployed for the BPR were adequate. In particular, 64 per cent, 82 per cent and 64 per 
cent of respondents have indicated that the budget allocated for BPR-associated IT 
investment, BPR training and BPR benchmarking tours, respectively, was adequate. 
This result shows that staff training and retraining was relatively given more attention 
than the other activities requiring financial investment. This appears to be in line with 
the emphasis of the BPR literature regarding the importance of education and training to 
cultivate values and belief systems complementary to the reengineered business 
processes (Hammer and Champy 1993; McAdam and Donagy 1999). This result also 
indicates that BPR-associated IT investment has received some consideration. Such 
investment is essential for the creation of IT infrastructure and IS technology capable of 
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supporting and enabling the reengineered business processes (Grover et al. 1998; 
Devaraj and Kohli 2000; Willcocks 2002; Ahadi 2004; Khong and Richardson 2003 
Albadvi, Keramati and Razmi 2007). 
 
In relation to BPR knowledge and skill, 89 per cent of the respondents also stated that 
the BPR implementation team members have adequate knowledge and skill necessary 
for the BPR. In particular, 94 per cent, 81 per cent, 79 per cent, 79 per cent and 60 per 
cent of the respondents believe that the BPR personnel have adequate knowledge and 
skill on the core function of the organisation, in BPR project management, on change 
management, in communication and in performance measurement and management, 
respectively. This descriptive result suggests that the BPR personnel (team members) 
have adequate knowledge and skill to understand and redesign the business processes of 
their respective organisations and to manage the BPR implementation process 
adequately. A discussion of the findings of each of the four BPR resource-related 
hypotheses is provided next. 
 
8.3.4.1. BPR Resources and Change to IT and IS 
 
BPR resources were hypothesised to influence the change to IT and IS positively. The 
correlations between BPR resources and change to IT (r=0.43, p<0.01) and change to IS 
(r=0.32, p<0.01) are positive and significant. The structural analysis and hypothesis 
testing result (see Section 8.2) also provided empirical support that BPR resources have 
a significant positive effect on both change to IT (β=0.43, p<0.001) and change to IS 
(β=0.18, p<0.05). Therefore, hypothesis 7 [BPR resource construct is positively related 
to depth of change to IT] was supported at a 99 per cent confidence interval and 
hypothesis 8 [BPR resource construct is positively related to the extent of change to IS] 
was also supported at a 95 per cent confidence interval. 
 
In the present research, the researcher argued that, although BPR resources influence 
process and organisational performance, this influence is indirect and mediated by the 
extent of change introduced to key organisational systems and technologies. In Figure 
8.4 and Table 8.6, the rival theory of direct relationship between BPR resources and 
business process performance was tested. While the direct relationship hypothesis 
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explains only 23 per cent and 41 per cent of the variance in process and organisational 
performance, respectively, the indirect hypothesis pursued in the current research 
explains 40 per cent and 54 per cent of the variance, respectively. Therefore, this 
finding extends previous BPR studies that investigated the contribution of BPR 
resources to BPR outcome and impact by introducing new mediational variables of the 
depth of change to organisational systems and technologies. This means, although 
organisations are likely to achieve some improvement in their performance when they 
accumulate and access BPR-relevant resources, they stand to experience even greater 
improvement when they effectively channel their resources to transform their key 
business processes and technologies sufficiently. 
 
The findings of the above hypothesis test results show that deploying an adequate 
amount of financial resources and deploying BPR personnel with the requisite 
knowledge and skill for the BPR project have a significant positive effect on the change 
made to the enabling IS (enterprise systems, process management, monitoring and 
reporting systems, and performance measurement and reporting systems) and the 
enabling IT infrastructure (network connectivity, email and websites for internal and 
external communication) of public sector organisations.  
 
The above finding is consistent to public sector organisation performance literature that 
studied the link between resource and performance. For example, Boyne (2003), 
Maynihan and Pandey (2005) and Pablo et al. (2007) identified organisational financial 
and real resources such as human and technical resources as critical factors that 
determine the quality and quantity of publci service delivery. Top management’s 
technogical capability (Rainy and Steinbauer 1999; Carmeli and Tishler 2004), high 
performing human capital (Brewer and Seldon 2000; Carmeli and Tishler 2004; 
Moynihan and Pandey 2005) were also identified as relevant resource attributes that 
matter most to public sector performance.  
 
In the domain of public sector BPR, the current finding also provide further empirical 
support to previous studies that identified availabilitiy of adequate financial resources 
and technological competencies as critical for sufficiently changing the enabling IS and 
IT infrastructure (Thong, Yap and Seah 2000; Gulledge and Sommer 2002; Ongaro 
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2004; Andersen 2006). The current finding also extends and widens the empirical basis 
for prior public sector developing economy BPR case studies that indicated problem of 
sufficiently changing the enabling IS and IT because of both financial resources and 
technological capabilities (Martin and Montagna 2006; Hesson 2007; Debela 2010; 
Debela and Hagos 2011). Given the fact that IS and IT systems influence the extent of 
business process success (Hall, Rossenthal and Wade 1993), the hypothesis test result 
finding reveals that public sector organisations that do not invest sufficient financial 
resources for enabling IT and IS and that do not have a BPR team that understands the 
role of IT in BPR are likely to achieve no or limited improvement in their process and 
organisational performance. In other words, the finding suggests availability of more 
resources (financial, technical knowledge and technical skill) contributes to a deeper 
change to the organisational IT and IS, in turn supporting and enabling the reengineered 
business processes (MacIntosh 2003; Martin and Montagna 2006). 
 
The above hypotheis result is also consistent to prior private sector BPR studies that 
have found a positive relationship between the size of BPR resources deployed and 
process cost reduction (Ahmad, Francis and Zairi 2007; Herzog, Polajnar and Tonchia 
2007), improved cycle time, enhanced product quality, improved internal and external 
services, staff satisfaction, customer satisfaction and profitability (Sung and Gibson 
1998; Devaraj and Kohli 2000; Willcocks 2002; Khong and Richardson 2003; Ahadi 
2004). Further, do Carmo Caccia-Bava, Guimaraes and Guimaraes (2005) reported a 
positive relationship between level of BPR personnel knowledge and skill and improved 
service quality, reduction in cost, reduction in cycle time, profitability and customer and 
staff satisfaction.  
 
Willcocks (2002, 15) indicated that the typical size of BPR expenditure ranges from 1 
million pound to 60 million pound, of which the largest portion (from 22 per cent to 36 
per cent) is for IT and IS. In keeping with this, the experience of one of the 
organisations studied as part of the current research shows that the level of financial 
resources required to change IT and IS systems is significant: 
In order to implement integrated financial management system (IFMS) that 
supports and enables the government budget, expenditure and accounts 
activities of all budgetary institutions in the country, the Ministry office 
already acquired the Oracle Financial software package. A project 
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management office was formed for the implementation of the software 
package. The whole implementation, that is, the network infrastructure, 
servers, data centre, and the software package all together costed nearly 18 
million USD (Interview with Senior IT Expert, Ministry of Finance and 
Economic Development). 
 
The above findings confirm that adequate financial (Devaraj and Kohli 2000; Willcocks 
2002) and technolological resources (Grover et al. 1998; Khong and Richardson 2003; 
Albadvi, Keramati and Razmi 2007) are critical to the success of BPR projects in 
changing the enabling IS and IT infrastructure. Besides the financial resource, BPR 
team members with cross-functional and complementary skills were also found to be 
important for BPR project success. This is in line with previous literature (Grover 1995; 
Al-Mashari and Zairi 1999; McAdam and Donaghy 1999; McAdam and Corrigan 2001; 
do Carmo Caccia-Bava, Guimaraes and Guimaraes 2005), which has identified 
choosing cross-functional BPR teams with complementary managerial, technological 
and functional area skills as critical for BPR project success. In particular, the finding in 
relation to BPR resource and depth to IS and IT suggests importance of BPR team’s 
knowledge and understanding of the potential role of IT and IS to realise a radical 
change to the enabling IS and IT. In this regard, the current finding provides support to 
Carmo Caccia-Bava, Guimaraes and Guimaraes (2005), who pointed out the importance 
of having a BPR team member who can envision and plan the IT and IS requirements of 
the BPR project. The current finding also reinforces Davenport (1993) who stated that a 
BPR team that does not adequately exploit IT and IS in automating, informating and 
transforming business processes will restrict the depth of change possible, and 
negatively affect the business process and overall organisational performance.  
 
The above discussion implies that public sector organisations in developing economies 
need more than just an adequate budget for BPR; they also need to attend closely to the 
composition of the BPR team. They need to ensure that the team collectively has the 
knowledge and understanding to maximise beneficial change to IT and IS as part of 
BPR; this means that IT and IS professionals are requisite members of the BPR team. 
Given that IS and IT systems influence the extent of business process success, those 
public sector organisations that do not allocate sufficient financial resources to these key 
areas, and/or that do not have access to an appropriately skilled BPR team are likely to 
achieve no or limited improvement in their process and organisational performance.  
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8.3.4.2. BPR Resources and Change to Organisational System 
 
BPR resources were hypothesised to influence change to organisational system 
positively. The correlation of BPR resources and change to organisational system is 
positive and significant (r=0.63, p<0.01). The structural analysis and hypothesis testing 
result (see Section 8.2) also provided empirical support that BPR resources has a 
significant positive effect on change to the organisational system (β=0.62, p<0.001). 
Therefore, hypothesis 9 [BPR resource construct is positively related to depth of change 
to organisational system] was supported at a 99 per cent confidence interval. This 
means that allocating adequate financial resources for restructuring, providing BPR-
related training to employees and conducting benchmarking tours (both local and 
international) have a positive effect on the extent of change to the values and belief 
systems of employees, the organisation structure and roles and responsibilities. Further, 
the deployment of a BPR team equipped with the requisite knowledge and skill about 
(a) the core functions of the organisation, (b) change management and (c) performance 
measurement and management influences the extent of change to an organisation’s 
structure, roles and responsibilities, and values and belief systems.  
 
This result is in line with public sector BPR findings that found the availability of 
financial resources for staff training and retraining and the BPR team’s knowledge and 
skills on the functions of the organisation, as well as BPR project and change 
management are critical to radically change the values and belief systems of employees 
who assume more and/or broader roles and responsibilities than before (McAdam and 
Donaghy 1999; McAdam and Corrigan 2001; Harrington, McLoughlin and Riddell 
1998; Thong, Yap and Seah 2000; MacIntosh 2003; Scholl 2005). The result also 
confirms the validity of Halachmi and Bovaird’s (1997) and Tarokh, Sharifi and 
Nazemi’s (2008) case study findings that emphasised the importance of organisational 
readiness and capacity (such as the possession of the necessary knowledge for BPR 
planning, BPR project and change management) to undertake a radical BPR.  
 
In addition to the public sector BPR studies, the above hypothesis result is also in 
consonant with public sector organisation performance studies that found financial and 
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real resources such as IS and IT (Grindle 1997; Boyne 2003; Moynihan and Pandey 
2005; Pablo et al. 2007), top management’s technological management capability 
(Rainey and Steinbauer 1999; Carmeli and Tishler 2004), top management’s leadership 
and change management competencies (Rainey and Steinbauer 1999; Fernandez 2005), 
high-performing human capital (Brewer and Seldon 2000; Rauch and Evans 2000; 
Carmeli and Tishler 2004; Moynihan and Pandey 2005; Owusu 2006) and human 
resource utilisation (Al-Yahya 2008, 2009) as critical organisational resources that 
enable radical change to the enabling organisational structure and roles and 
responsibilities through the decentralisation of the decision-making processes and the 
empowerment of lower-level employees. 
 
The finding of this hypothesis is also supported by private sector BPR studies. When an 
organisation is reengineered, the organisational structure, jobs, roles and responsibilities 
and values and belief systems also need to change (Hammer and Champy 1993). BPR 
resources, such as the size of expenditure for organisational restructuring and staff 
training, have a positive effect on the level of change to values and belief systems, 
organisation structure, and roles and responsibilities (Willcocks 2002; Ahadi 2004). 
Further, do Carmo Caccia-Bava, Guimaraes and Guimaraes (2005) found a significant 
positive relationship between BPR resources (BPR personnel’s knowledge and skill) 
and BPR output. Ahadi (2004) also indicate that lack of financial resources for 
restructuring, training and change management can limit the level of BPR-related 
change. The reengineered business processes require employees to work productively in 
teams, share information and exhibit behaviours appropriate for process-based 
organisation. Cultivating these values and beliefs means devising new reward and 
management processes, which require financial resources (Ahadi 2004, 4). The finding 
is also consistent with Hammer and Champy’s (1993) argument about the importance of 
change management and trainings to cultivate the required values and beliefs. Likewise, 
the finding supports the empirical findings of Herzog, Polajnar and Tonchia (2007) 
regarding the importance of employee education, training and resource availability to 
achieve effective reengineering.  
 
The result of the above hypothesis test suggests that BPR resources have a positive 
indirect effect on process and overall organisational performance through a direct 
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positive influence on change to the organisational structure, roles and responsibilities, 
and values and belief systems. This implies that public sector organisations in 
developing economies need to allocate sufficient financial resources for staff training 
and retraining and organisational restructuring, as these steps are necessary to transform 
the organisational system. Further, public sector organisations also need to have a BPR 
team with adequate knowledge and skill on change management, performance 
measurement and management, and communication to transform the organisational 
system in the manner required by the redesigned business processes. Public sector 
organisations that fail to allocate sufficient financial resources and that employ a BPR 
team that lack the requisite knowledge and skill are unlikely to achieve the desired 
improvement in their process and organisational performance. 
 
8.3.4.3. BPR Resources and BPRCC 
 
The BPR resources construct was also hypothesised to influence post-BPR BPRCC 
development and deployment positively. The correlation of BPR resources and 
BPRCCs is positive and significant (r=0.66, p<0.01). The structural analysis and 
hypothesis testing result (see Section 8.2) also provided empirical support that BPR 
resources have a significant positive effect on BPRCCs (β=0.58, p<0.001). Therefore, 
hypothesis 10 [BPR resource construct is positively related to BPRCCs developed and 
deployed post-BPR] was supported at a 99 per cent confidence interval. 
 
The hypothesis test result discloses the importance of financial and human resources for 
developing and deploying the post-BPR BPRCCs necessary for sustaining and 
enhancing the organisational impact of the BPR outcome. The BPRCC is composed of 
ISDC, BPRISAC, CPIIC and BPRCMC.   
 
The positive effect of BPR resources on BPRCCs is supported by prior studies that take 
the RBV perspective. For example, by subdividing resources into ‘resources’ and 
‘complementary resources’, Wade and Hulland (2004) posited that resources are the 
basic inputs for building/developing complementary competencies, which are in turn 
useful to sustain the positive result achieved over time. By treating resources (the stock 
of assets organisations possess) as the raw material in the development of competencies, 
   
297 
 
 
Teece, Pisano and Shuen (1997) also argued that resources positively affect competency 
development, which in turn positively influences organisational performance. Some 
public sector BPR studies have also highlighted that financial and human resource 
deployment is critical to develop the competencies necessary for sustaining the outcome 
of BPR and enhancing its organisational impact (Thong, Yap and Seah 2000). Thong, 
Yap and Seah’s (2000) study show that BPR creates new jobs, demands employees to 
assume more and/or multiple roles and responsibilities, and empowers front-line 
employees, which in turn requires organisations to offer new incentive and reward 
systems, with significant budget implications (Thong, Yap and Seah 2000). The current 
study applied this logic for the first time to BPR in general and to BPR in the public 
sector in particular. The result is that this study offers empirical support to the 
arguments of the studies above.      
 
The finding in relation to BPR resources and BPRCCs suggests the importance of the 
availability of sufficient financial resources (budget) and skilled personnel to develop 
and deploy the necessary BPRCCs post-BPR. This means that BPR practitioners and 
managers of public sector organisations in developing economies need to ensure 
sufficient financial resources and competent personnel are made available as required 
for (1) upgrading the information systems already developed during the BPR and 
providing ongoing training on the system to users; (2) integrating the IS with the 
organisation’s strategic plan; (3) continuously calibrating and improving the business 
processes; and (4) upgrading the knowledge and skill of process leaders and front-line 
employees (empowerment). 
 
8.3.5. BPR Implementation Problem and Depth of Change  
 
This section provides a discussion of the findings of the three hypotheses regarding the 
relationship between BPR implementation problems and the depth of change variables; 
namely change to organisational system, change to IS and change to IT. 
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8.3.5.1. BPR Implementation Problem and Change to Organisational System 
 
The BPR implementation problem was hypothesised to influence change to 
organisational system negatively. The correlation between BPR implementation 
problem and change to organisational system is negative and significant (r= -0.48, 
p<0.01). On average, 70 per cent of the respondents reported the severity of BPR 
implementation problems experienced as ranging from ‘to some extent’ to ‘very great 
extent’. Specifically, 74 per cent reported that top management has a tendency towards 
playing politics, at the expense of managing the BPR; 67 per cent perceived a lack of 
top management support and commitment to the BPR; 58 per cent and 60 per cent 
encountered problems in BPR team members’ discontinuity and BPR team members’ 
lack of autonomy, respectively. The results from the structural model validity and 
hypothesis testing (see Section 8.2) provided empirical support that BPR 
implementation problems have a significant and negative effect (β= -0.47, p<0.001) on 
change in organisational system. Hence, hypothesis 13 [The extent of BPR 
implementation problems experienced by a public organisation is negatively related to 
the depth of change to the organisational systems] is supported at a 99 per cent 
confidence interval. 
 
The above findings revealed top management’s lack of commitment /support to the 
purpose of the BPR and its tendency to play a political role at the expense of managing 
the BPR as two of the key BPR implementation problems negatively contributing to 
change in the organisation structure, roles and responsibilities and values and beliefs. 
The top management can use the BPR as a means of removing politically undesirable 
employees (Harrington, McLoughlin and Riddell 1998, Thong, Yap and Seah 2000) and 
for preserving and protecting interest groups not otherwise relevant for the redesigned 
business processes (Buchanan 1997; Thong, Yap and Seah 2000). In addition to the 
problems related to the top management, the findings also show that lack of requisite 
autonomy and real empowerment of BPR team members (Halachmi and Bovaird 1997; 
Harrington, McLoughlin and Riddell 1998; Hesson 2007; Sia and Neo 2008) and the 
discontinuity and/or turnover of team members including the top management over the 
course of completion of the BPR project are implementation problems (Halachmi and 
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Bovaird 1997; Thong, Yap and Seah 2000; Martin and Montagna 2006). These 
problems limit the degree of change possible in the organisational system (organisation 
structure, roles and responsibilities, values and beliefs).    
 
A finding of the case study also lends support to the negative effect of implementation 
problems on changing the attitudes, values and beliefs of employees. For example, the 
Capacity Building Head of the Addis Ababa City Administration stated the following: 
although changing attitudes, values and beliefs of employees as part of the 
BPR require implementation of a performance-based pay, the top 
management as well as the BPR implementation team lack the requisite 
power and/or autonomy due to its wider implication at the national level. 
As a solution for this and related matters such as designing process jobs 
and segregating duties and responsibilities of administrators, experts and 
other workers, a foreign consultancy firm is hired to study at the national 
level. When the consultant firm finishes the study, we hope performance-
based pay becomes effective and employees’ attitudes and values to 
change. Right now, neither the top management nor the BPR 
implementation team clearly segregated process jobs and roles & 
responsibilities and implemented a reward system instrumental to change 
attitudes, values and beliefs of employees. This has damaged the self-
initiation, commitment, and enthusiasm of the employees (Interview with 
Capacity Building Head, Addis Ababa City Administration). 
Similarly, the Director of Strategic Planning and Management Office of the MoF and 
Economic Development said that the ‘problem of effecting a reward system 
instrumental to change attitudes, values and beliefs of employees has a negative effect 
on employees’ motivation for better result’.        
   
The above finding is in line with the case study findings of Thong, Yap and Seah 
(2000), who observed that top management members of public sector organisations lack 
the autonomy to change institutional factors such as administrative and personnel 
matters including reward systems. Futher, they tend to play politics rather than properly 
managing their organisation’s BPR affairs because of their political appointment. The 
finding also confirms Harrington, McLoughlin and Riddell’s (1998) case study findings, 
which reported that public sector BPR is used as a means for purging politically 
unwanted employees. As such, the current study provides as empirical base for the 
findings of Thong, Yap and Seah (2000) and Harrington, McLoughlin and Riddell 
(1998). Further, the current study provides empirical support to Indihar-Stemberger and 
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Jaklic’s (2007) conceptual argument about the difficulty of changing adopted 
organisational structures due to political reasons.  
 
The relationship between BPR implementation problems and BPR depth in the private 
sector context was investigated by (Grover et al. 1995; Guimaraes and Bond 1996; 
Ranganathan and Dhaliwal 2001). Grover et al. (1995) and Al-Mashari and Zairi (1999) 
found that issues with change management, lack of top management commitment and 
support, difficulty of BPR project management and lack of technological competency 
were key implementation problems that negatively influenced the depth of the BPR 
change. Ranganathan and Dhaliwal (2001) also identified lack of adequate human and 
financial resources, lack of adequate IT capabilities and experts and lack of top 
management support for BPR efforts as severe implementation problems that negatively 
affected the BPR depth of change. Similarly, Guimaraes and Bond (1996) found that 
lack of proper planning of the BPR effort, top management’s reluctance to commit the 
necessary funds for the BPR project and lack of communication between the top 
management and IS managers were the most important BPR implementation problems, 
and that they had an inverse relationship with the BPR depth of change. However, these 
findings were principally based on private sector experiences. Through empirically 
investigating the relationship between BPR implementation problems and change in the 
organisational system based on public sector specific measures, the current study 
extends these private sector findings to the domain of public sector BPR in a developing 
economy context.  
 
The findings suggest that BPR implementation problems lessen the degree of potential 
change in organisational systems, which indirectly negatively influences the BPR 
outcome and impact. Therefore, managers of public sector organisations and BPR 
practitioners who undertake BPR implementation in a developing economy context 
need to ensure that (1) the top management’s continued support and commitment to the 
BPR is forthcoming as demonstrated by their allocating and channelling the resources 
necessary for effecting a change in the enabling organisational system; (2) the top 
management demonstrates a strong leadership role by making decisions in the best 
interests of furthering the BPR, rather than playing a political role by preserving or 
protecting positions not relevant for the redesigned system; and (3) the reengineering 
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team has the power and autonomy necessary to carry out its duty of restructuring the 
enabling organisational system and consistency of reengineering team members is 
promoted for the duration of the BPR project including the top management. 
 
8.3.5.2. BPR Implementation Problem, Change to IT and Change to IS 
 
BPR implementation problems were also hypothesised to have a negative influence on 
change to both IT and IS. The correlations of BPR implementation problems with 
change to IT (r= -0.41, p<0.01) and IS (r= -0.51, p<0.01) are negative and significant. 
The result of the structural analysis and hypothesis testing (see Section 8.2) also 
empirical supported that the BPR implementation problem has a significant and 
negative effect on both change to IS (β= -0.38, p<0.001) and to IT (β= -0.40, p<0.001). 
Therefore, hypothesis 11 [The extent of BPR implementation problems experienced by a 
public organisation is negatively related to the depth of change to the enabling IT] and 
hypothesis 12 [The extent of BPR implementation problems experienced by a public 
organisation is negatively related to the depth of change in the enabling IS] were 
supported, each at a 99 per cent confidence interval. 
 
The findings revealed that a lack of top management commitment and support to the 
BPR, such as through failure to allocate necessary resources, discontinuity of the BPR 
team members and/or BPR team members’ lack of autonomy, negatively influences the 
extent of change to the enabling IT infrastructure (email, internet technology and 
websites) and the level of adoption and use of enabling IS (integrated enterprise 
systems, computerised process management and monitoring systems and computerised 
performance measurement system) by public sector organisations. IT infrastructure and 
IS applications are critical enablers of BPR (Davenport 1993), which need to be 
radically changed for the success of BPR. Such radical change calls for significant 
financial investment (Willcocks 2002; Ahadi 2004) for which top management’s 
continued support and commitment is critical (Grover et al. 1995; Guimaraes and Bond 
1996). Due to the cross-organisational nature of the IT and IS projects of many 
government organisations (in terms of budget, expenditure, procurement and accounts 
systems), the sponsorship and commitment of top management is even more critical (; 
Herzog, Polajnar and Tonchia 2007; McAdam and Donaghy 1999; Scholl 2005, 2003). 
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However, the top management of public sector organisations are often political 
appointees more interested in playing political roles than in managing the affairs of the 
BPR (Thong, Yap and Seah 2000). Further, such appointees often have a limited 
understanding of the role of IT and IS in BPR (Guimaraes and Bond 1996). The 
resulting lack of top management’s sponsorship and continued commitment to the BPR 
adversely affects the extent of change in the enabling IT infrastructure and IS 
applications.  
 
The degree of change to the enabling IT and IS infrastructures of a government 
organisation can also suffer from marginalisation of the IT professionals in the 
reengineering effort and discontinuity in the BPR implementation team and top 
management. Disregarding the IT professionals in the reengineering process also results 
in less radical change to the enabling IT infrastructure and IS (Debela 2010). In the case 
of the current study, IT professionals were disregarded in the reengineering process and 
this has inhibited the enabling IS and IT from having sufficient depth; which is 
consistent to previous findings of Bashein and Markus (1997, as cited in Grover and 
Markus 2008, p. 6). Frequent turnover due to elections and/or political appointments 
also slows the pace and/or level of change (Thong, Yap and Seah 2000). The hypothesis 
test results suggest that BPR implementation problems can minimise the extent of 
radical change to the IT and IS otherwise realisable from the BPR. This indirectly and 
negatively influences the BPR outcome and impact. Hence, to radically change the 
enabling IS and IT infrastructures, managers of public sector organisations and BPR 
practitioners that undertake BPR implementations in a developing economy context are 
advised to ensure that (1) the top management plays more than a symbolic role in 
leading the BPR, such as by championing the transformation of IT infrastructure and IS 
applications; (2) discontinuity and turnover of BPR team members and top management 
is minimised until the BPR project comes to completion; and (3) there is meaningful 
involvement of IT professionals in the reengineering effort. 
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8.4. Summary 
 
The purpose of this chapter was to discuss how the core findings of this study answer 
the research questions proposed for investigation. Based on selected GOF indices, 
comparison of GOF indices of the structural model and corresponding full measurement 
model, the magnitude of variance explained result, and the significance of the 
hypothesised paths, the study found that the model is valid and that all 13 hypotheses 
were significant at a 99 per cent confidence level, with the exception of hypothesis 8, 
which was significant at a 95 per cent confidence level.  
 
Once the model’s validity was supported and the hypothesis test results were 
determined, the study next discussed the findings and their implications. The theoretical 
framework explained 54 per cent of the variance in organisational performance and 
provided empirical evidence that public sector organisations can use the principles and 
practices of BPR to improve service delivery through improving the underlying 
business processes and creating post-BPRCCs that ensure and promote practices of 
continuous business process improvement. The study also provided further evidence 
that changes (transformations) made to organisational systems (structure, jobs and 
responsibilities) and to organisational IT infrastructure and IS are the core enablers of 
the business process improvement achieved from the BPR. As hypothesised, the study 
found that BPR resources (that is, the knowledge and skill sets of the BPR design and 
implementation team, and the financial and technological resources deployed for the 
BPR project) had a positive and significant relationship with the intermediate BPR 
output (organisational and technological changes achieved), and that BPR 
implementation problems has a significant but negative effect on those outputs. 
 
The findings of this study also provided further evidence that the RBV and its 
complementary competence perspective provide valuable insights to assess the 
organisational value of public sector BPR undertakings. The study showed that 
organisational value of BPR emerges not only from the process change achieved from 
the BPR project per se, but also from the BPRCCs developed, deployed and practiced 
post-BPR.  
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The next chapter will present the theoretical and managerial implications of the key 
findings of this research and identify its limitations and implications for further 
research. 
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Chapter 9 Contributions, Limitations and Implications 
 
 
9.1. Introduction 
 
This chapter provides a summary of the key findings of the dissertation in a manner that 
answers the research questions and outlines the contributions, limitations and areas for 
further research. It also provides the final concluding remarks. The chapter is organised 
into six sections. Section 9.2 revisits the research questions posed in Chapter 1 and 
summarises the steps followed to answer those questions based on what the research 
findings suggested. Section 9.3 outlines the main contributions of this study to research, 
theory and practice. The limitations of the study and avenues for further research are 
outlined in Sections 9.4 and 9.5, respectively. Finally, Section 9.6 provides a concise 
conclusion to the study. 
 
9.2. Research Questions Revisited 
 
For over two decades, research has attempted to determine the process improvement 
and organisational performance impact of BPR. However, the prior research findings on 
the organisational performance effect of BPR remain to be mixed and mainly relate to 
the private sector context (for example, Herzog, Polajnar and Tonchia 2007; Ozcelik 
2010). Research studies focusing on public sector BPR are relatively few. Further, most 
public sector specific BPR studies were in the context of developed economies; their 
major focus has also been limited to exploring the applicability and suitability of private 
sector business process reengineering lessons and practices to the public sector along 
three dominant views – BPR scepticism, BPR optimism, and BPR pragmatism views 
(see Chapter 3.4).  Only a few studies have evaluated the organisational performance 
effect of public sector BPR (McAdam and Donaghy, 1999; Ongaro 2004; Sia and Neo 
2008, Weerakkody, Janssen and Dwivedi 2011). Of these studies, most have been based 
on limited case evidence, and the generalisability of the findings to all public sectors has 
yet to be tested. 
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When examining the few studies that have investigated the organisational performance 
effect of BPR in the context of the public sector of a developing economy, some were 
conceptual (Dzhumalieva and Helfert 2008), while some others were descriptive 
surveys of BPR-induced changes and BPR benefits (Mengesha and Common 2007; 
Tarokh, Sharifi and Nazemi 2008; Debela and Hagos 2011). These studies stop short of 
explaining what accounts for the variations in BPR success. As such there was a need to 
(a) further verify the findings of private sector BPR research that investigated the 
performance effect of BPR by applying those findings to the public sector; (b) test the 
conceptual models that were proposed to analyse and evaluate the organisational 
performance effect of public sector BPR; and (c) expand the theoretical and empirical 
base of developing economy BPR studies and build explanations of what might 
influence the BPR-induced changes and benefits, and the relationship between the two.  
 
To explore whether the implementation of BPR by public sector organisations 
contributes to process and the overall organisational performance and provide 
explanations how this becomes so, this study put forward the following as its main 
research question: ‘How does BPR influence the performance of public sector 
organisations?’ To understand the extent to which BPR practices have improved 
performance and determine the factors that contribute to BPR success, the main 
research question was further deconstructed into the following two sub-research 
questions: ‘To what extent does BPR contribute to overall organisational performance 
of public sector organisations?’ and ‘What factors might explain variations in outcome 
and impact of BPR among public sector organisations?’ This section provides a 
summary of how these questions were addressed in this study. 
 
9.2.1. How does BPR Influence the Performance of Public Sector Organisations? 
 
Relative to those for the private sector, public sector BPR studies in general (and those 
focusing on public sectors in developing economies in particular) are few in number 
(see Chapter 3.5). Of those that do exist, the focus is typically on unique 
implementation problems of BPR, conceptual model development, and descriptive 
survey of the effect of BPR. Certainly, there has been a lack of research that evaluates 
the organisational performance effect of public sector BPR using a sound theory and a 
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validated measurement model based on large sample of organisations. To fill this gap, 
the main research question of this study was: ‘How does BPR influence the performance 
of public sector organisations?’ 
  
In addressing this research question, first, the public sector literature was reviewed. The 
review identified that the performance of public sector organisations can be evaluated at 
both the process (efficiency) level and the overall organisational (effectiveness) level 
(Boyne 2002; Dzhumalieva and Helfert 2008). Further, the review revealed different 
perspectives about the determining factors of public sector organisation performance, of 
which the RBV was found to be the most promising for conceptually linking the BPR 
resources and competencies of an organisation with its performance (Carmeli and 
Tishler 2004; Bryson, Ackermann and Eden 2007; Hansen 2007; Dzhumalieva and 
Helfert 2008). 
 
Second, the review of the BPR literature presented in Chapter 3 identified the relevant 
perspectives regarding the determining factors for BPR success. These include BPR 
resources (Willcocks 2002), BPR implementation problems (Grover et al. 1995) and 
BPR depth of change (Hall, Rossenthal and Wade 1993). In relation to performance, the 
review of the BPR literature further identified the use of three constructs; namely, BPR 
output (BPR depth of change), BPR outcome (business process performance), and BPR 
impact (overall organisational performance).  
 
Third, an exploratory study involving seven interviews from three organisations (see 
Section 4.2.2) was conducted. The findings of the exploratory study highlighted the 
importance of developing and deploying sets of skills, systems and technologies post-
BPR to sustain the BPR outcome and further enhance its organisational benefits.  
 
Based on the literature review and exploratory study findings, it was argued that a 
public sector organisation in a developing economy can use BPR to improve its process 
and overall organisational performance, if it (1) has accumulated a stock of BPR-
relevant resources and capabilities; (2) has undertaken BPR with sufficient depth and 
breadth; (3) is developing a post-BPR complementary set of skills, systems and 
technologies, which are necessary to further enhance the organisational impact of the 
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BPR; and (4) has successfully mitigated the effects of BPR implementation problems. 
This led to the development of a theoretical framework comprising 13 propositions, 
linking the different BPR-related resources and competencies to performance. The 
framework was empirically tested using data from 209 public administration 
organisations and the findings revealed that BPR could influence public sector 
organisation processes and overall performance in a number of ways. 
 
First, in terms of process performance, BPR allows public sector organisations to 
introduce significant changes in their IT infrastructure, IS applications, roles and 
responsibilities, organisation structure, work steps and values and belief systems. 
Further, BPR can induce changes in the rules and regulations governing public sector 
operation. These changes contribute to reducing the time, work steps and cost of 
government administration and service delivery processes. 
 
In terms of overall performance, BPR creates the necessary conditions for the 
continuous development and deployment of skills, systems and technologies 
(competencies) necessary for enhancing public organisation performance and for 
creating an organisational culture that fosters collaboration and values results and 
customers. These competencies also transform process performance gains into higher 
order organisational performance gains. In addition to its effect on administration and 
service delivery processes through reduction of the processing time, work steps and cost 
of government processes, BPR also contributes to enhancing citizen/customer and 
employee satisfaction, increasing organisational transparency and responsiveness. 
Therefore, public sector BPR does really matter to performance of organisations in the 
developing economy. 
 
9.2.2. To What Extent Does BPR Contribute to Overall Organisational 
Performance of Public Sector Organisations?  
 
To address this sub-question, the constructs that made up the research framework were 
defined. These include BPR resources, BPR implementation problem, depth of change 
to IT, IS and organisational systems, BPRCCs, process performance and organisational 
performance. Each of these research constructs was operationalised with initial items 
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generated from the literature and exploratory study (see Chapter 5). The initial 
measurement instrument was further purified and improved through a POE survey and a 
pilot test. To test both the measurement and structural model, data were collected 
through a survey of 209 public sector organisations in Ethiopia. 
 
The collected data were screened for missing data, outliers and other anomalies (see 
Chapter 6). The measurement model underwent a two-stage rigorous validity and 
reliability verification process using SPSS and AMOS (see Chapter 7). As detailed in 
Chapter 8, the structural model was found to fit the data reasonably well based on the 
selected GOF statistics, and it was found to meet all tests of construct validity. The 
relative superiority in the magnitude of variance explained by the proposed structural 
model as compared to the other three models implied by the rival theories (see Table 
8.8) was also established. The results of the hypothesis test provided support for all the 
research hypotheses.  
 
The research model explained 54 per cent of the variance in public sector organisation 
performance and 40 per cent of the variance in business process performance. Based on 
the findings of the study, public sector organisations that undertake BPR managed to 
enhance citizen satisfaction (90 per cent), organisational transparency (89 per cent), 
organisational responsiveness (94 per cent), service delivery (92 per cent), 
team/collaborative working culture (91 per cent), employee satisfaction (78 per cent) 
and the culture of valuing results and customers (88 per cent). In terms of business 
process performance, public sector organisations that undertake BPR improved process 
performance by reducing the time (93 per cent), work steps (90 per cent) and cost of 
government processes (95 per cent). 
 
Thus, the answer for the research question ‘to what extent does BPR contribute to 
overall organisation performance of public sector organisation?’ is to a large extent, 
since the overall variance explained is above 0.50 (Straub, Boudreau and Gefen 2004). 
The findings of this study suggest that public sector organisations in developing 
economies can use BPR to improve their organisational effectiveness and public service 
delivery efficiency. 
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As discussed in Chapter 8, the above quantitative finding is also further supported by 
the case study finding from one of the sample organisations. The case study finding 
from ERCA revealed that total revenue collected increased post-BPR. This enhanced 
revenue performance was ascribed to the reduction in customers’ waiting time, the 
increased empowerment of tax collectors, the amalgamation of the three different 
authorities (Ethiopian Custom Authority, Federal Inland Revenue Authority, and 
Ministry of Revenue) and the implementation of an integrated IS systems, such as 
SIGTAS for revenue tax and ACICUDA for customs tax. 
 
9.2.3. What Factors Might Explain Variations in Outcome and Impact of BPR 
Among Public Sector Organisations? 
 
The findings of this study reveals two sets of factors, direct and indirect, that influence 
business processes and overall organisational performance. These factors are 
summarised in Table 9.1 and discussed below. 
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Table 9.1. Direct and Indirect Effect of the Factors that Determine Organisational 
Effect of BPR 
Construct Factor 
Process 
performance 
Organisational 
performance 
Direct Indirect Direct Indirect  
Process 
performance  
Reduction in work step, processing 
time and processing cost  
  X X 
BPRCC BPR-IS integration competency   X  
IS delivery competency    X  
Continuous process improvement 
integration competency 
  X  
BPR complimentary managerial 
competency 
  X  
BPR depth Change in organisational system 
(structure, roles and 
responsibilities, culture) 
X   X 
Change in IS X   X 
Change in IT (IT infrastructure)  X  X 
BPR resources BPR financial resources  X  X 
BPR human resources (Knowledge 
& Skill dimension) 
 X  X 
BPR 
implementation 
problems 
Leadership problems  X  X 
Autonomy problems 
 X  X 
 
The first first set of factors that directly influence variation in organisational 
performance are related to process efficiency (that is reduction in work steps, processing 
time and processing cost). The other factors relate to BPRCCs, which comprise BPR-IS 
integration competency, IS delivery competency, continuous process improvement 
integration competency and BPR complimentary management system competency. The 
development of BPRCC is influenced by the stock of BPR-related resources and the 
extent of process efficiency achieved because of the BPR. BPR resources, BPR 
implementation problems, change in organisational system, change in IS and change in 
IT have an indirect effect on overall organisational performance.   
 
Changes made to organisational structure, culture, roles and responsibilities, IT 
infrastructure and IS are direct and core enablers of the business process improvement 
that can be achieved because of BPR. Further, to undertake BPR with sufficient depth, 
public sector organisations need to have and deploy a BPR implementation team with 
the necessary knowledge and skill, adequate financial and technological resources. They 
also need to have organisational readiness and the ability to mitigate potential BPR 
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implementation problems. BPR implementation problems, such as a lack of top 
management continued support and commitment and BPR team members’ 
discontinuance and lack of autonomy during the BPR project, are factors that directly 
inhibit the depth of change possible and that indirectly and negatively influence 
business process performance.  
 
9.3 Contributions of the Study 
 
By developing and validating the theoretical model and accompanying measurement 
instrument for assessing the effect of BPR on public sector organisation performance in 
a developing economy context, this study contributes to research, theory and practice in 
several ways. This section highlights these contributions. 
 
9.3.1. Contributions to Research and Theory 
 
The study contributes to research and theory. First, this study was conducted on public 
sector organisations in a developing economy context. As indicated in the literature 
review (see Section 3.5), there have only been a handful of BPR studies that address 
these aspects of the issue (public sector and/or developing economies). This study also 
contributes by building a conceptual model integrating resources, competencies, BPR 
depth and implementation problem variables in the framework linking BPR with public 
sector organisation performance. The study also tested, validated and provided 
empirical support for the proposed theoretical model. The study shows not only the 
adoption and implementation of BPR in the public sector of a developing economy but 
also its outcome and impact. These represent original contributions to both the 
theoretical and empirical research of BPR in developing economies.  
 
Second, the development and validation of the integrated theoretical model and 
measurement instrument to assess the organisational performance effect of BPR is also 
an original contribution to the public sector literature. The integrated model is novel, as 
it integrates insights from the theories of RBV and its complementary competence 
perspective, BPR and public sector organisation performance. From the BPR literature, 
the model adopted BPR specific resources (financial and human), implementation 
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problems, depth of change variables, post-BPRCC and outcome measures. From the 
public sector literature, public sector specific performance measures and indicators were 
drawn. The RBV theory provided the underlying logic to integrate the various BPR and 
public sector performance perspectives into a single cogent framework and to theorise 
the linkage between the various BPR-related variables and public sector organisation 
performance. The utility of RBV to understand public sector organisation performance 
is well recognised (see Section 2.4.2). Nevertheless, RBV has not been widely 
employed to investigate BPR outcomes and impact in the public sector. Instead, most of 
the BPR studies on the public sector are atheoretical. Relative to all the models implied 
by rival theories (see Table 8.8), the integrated model is superior in its explanatory 
power both at the process level and at the overall organisational performance level. 
Therefore, this study breaks new theoretical ground regarding BPR in public sector 
research. 
 
The third way in which this research contributes to research and theory is that by 
developing the integrated model, the study verified the applicability and relevance of 
most of prior findings of private sector BPR studies to the investigation of the 
performance effect of BPR in the public sector of a developing economy. As such, the 
current study provides further empirical evidence and support for the BPR pragmatism 
view stated in chapter three. Consistent to the pragmatism view, the findings of the 
current study substantiate and reinforce those public sector BPR studies that 
acknowledge the applicability of private sector BPR principles, practices and lessons to 
the public sector; by taking into account unique circumstances of the latter such as 
BPRCCes during post-BPR and public sector specific implementation problems. The 
findings show that private sector critical success factors such as the continued support 
and commitment of the top management, change management, use of IS and IT and 
breadth and depth of BPR are equally applicable to the public sector.    
 
Fourth, the study included in the model the newly defined construct of BPRCC. BPRCC 
represents a set of skills, systems and technologies that further enhance the overall 
organisational performance impact of the BPR post-BPR. The importance of post-BPR 
skills, systems and technologies, although not under the concept of BPRCC, is 
recognised by a few researchers of BPR. Given the fact that the public sector operates 
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under more resource constraints and in an environment of less organisational, 
technological and managerial capability, the notion of BPRCC is more appealing to the 
public sector in general and those of developing economies in particular. Despite 
BPRCC’s appeal for enhancing the value of BPR to public sectors in developing 
economies, no studies had yet explicitly defined this construct. Nor had any instruments 
been devised to measure the phenomenon and theoretically position it within a 
framework linking the value of BPR to improved organisational performance. As a 
result, researchers interested in investigating the impact of BPR on public sector 
organisation performance were lacking an essential variable for explaining variation in 
BPR value.  
 
The development, testing and conclusions drawn regarding BPRCC in this research 
represent an original contribution to the BPR, public sector BPR and developing 
economy BPR literature. Considering that BPR is discontinuous in nature, the BPRCCs 
construct addressed this shortcoming by imbuing BPR with a continuous improvement 
dimension. The validated measurement instrument of BPRCCs allows researchers the 
opportunity to gain insight into the kind of competencies that need to be developed 
post-BPR to sustain the BPR outcome and further enhance its overall organisational 
impact. In this study, the BPRCCs construct was used as part of the model assessing the 
public sector organisation performance impact of BPR in a developing economy. 
However, BPRCC can be used alone to assess the extent of post-BPR competencies 
developed by a particular organisation. As such, BPR researchers who are interested in 
investigating the organisational impact of public sector BPR can employ this construct 
as one of the explanatory variables in their study. Alternatively, they can use it on its 
own to assess the type and extent of competencies developed by a given organisation. 
The BPRCCs concept is also applicable to developed economies (both public and 
private) with sufficient refinement to the measurement instrument. 
 
Another way in which this study contributes to research and theory is by providing 
further empirical support for the application of the RBV theory and its complementary 
competencies perspective to the domain of BPR. The RBV theory provided the 
theoretical lens to integrate the various BPR perspectives seamlessly and to theorise the 
linkage between BPR and public sector organisation performance. Prior studies of BPR 
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in the public sector in general and in public sectors of developing economies in 
particular have mainly been based on models derived from critical success factors. As 
such, they have lacked a cogent theory that links BPR with organisational performance. 
In this regard, the current study addressed an important research gap by using RBV and 
its complementary competency perspective in the domain of BPR. 
 
Sixth, through assessing the organisational impact of public sector BPR at the business 
process performance and organisational performance levels, this research provided the 
first empirical evidence that process performance gains positively contribute to the 
overall effectiveness of public sector organisation performance. While providing 
empirical support to Dzhumalieva and Helfert’s (2008) conceptual argument that 
business process performance has a direct effect on public sector organisation 
performance, the current study also complemented and extended prior private sector 
BPR findings that measure performance at the business process level only, at the overall 
organisational level only, or by using a mix of both process performance measures and 
overall organisational performance measures.  
 
Finally yet importantly, eventhough the empirical data come from Ethiopia, the 
integrated model can be generalised for all public sector organisations outside from 
Ethiopia subject to a slight fine-tuning of some items of the measurement instrument. 
 
9.3.2. Contributions to Practice 
 
This study contributes to BPR practices in at least three ways. First, the study 
contributes to BPR project success, as it unveils to the BPR practitioners the mechanism 
by which public sector BPR influences organisation performance and the factors to take 
into consideration in their BPR practice. Understanding these mechanisms and factors 
enables practitioners to become more successful in their BPR undertaking. Specifically, 
to realise a change with sufficient depth and a BPR outcome with significant 
organisational impact, the study recommends for BPR practitioners who undertake BPR 
implementation in a developing economy context to ensure that:  
(1) top management is offering continued support and commitment to BPR by 
allocating and channelling the necessary resources  
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(2) there is unlikely to be discontinuity or turnover of BPR team members, 
including top management, until the completion of the BPR project 
(3) top management is not involved in political manoeuvring, such as preserving 
and/or protecting positions and roles that are not relevant for the redesigned 
system 
(4) the reengineering team has the power and autonomy necessary to complete its 
tasks with little interference from the top management 
(5) there exists sufficient financial resources and competent personnel for the 
required changes, including: staff training and retraining, organisational 
restructuring, upgrading the information systems already developed during the 
BPR, providing ongoing training on the system to users, integrating IS with the 
organisation strategic plan, continuously calibrating and improving the business 
processes and upgrading the knowledge and skill of process leaders and front-
line employees 
(6) the BPR human resources to be deployed have adequate knowledge and skill on 
change management, performance measurement and management and 
communication. This includes people from the IS/IT department 
(7) the enabling organisational and technological systems, such as organisational 
structure, roles and responsibilities, values and norms, IS and IT, are deeply 
changed in a manner that can support and enable the newly redesigned business 
processes 
(8) arrangements have been made with a relevant government authority regarding 
laying off employees and effecting new performance management systems, 
including a new reward system.  
 
Second, this study made it evident to BPR practitioners that development and 
deployment of BPRCCs post-BPR is an important determinant of the organisational 
impact of public sector BPR in a developing economy. The BPRCC factors together 
with their corresponding validated measurement items provide BPR practitioners with 
guidance regarding the kind of complementary competencies that must be developed 
and deployed. The most essential BPRCCs identified by this study for developing 
economy public sector BPR practitioners include: 
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(1) continuous integration and realignment of the IS with the organisation BPR and 
strategic plan through extensive use of IS applications and putting in place a 
robust IT infrastructure 
(2) developing IS delivery competencies including upgrading IS applications 
developed in the course of the BPR; providing ongoing training on the use of IS 
applications to users; and developing the ability to rapidly respond to 
circumstances that require business process changes 
(3) developing a high level of business process orientation and institutionalisation 
by continuously calibrating and improving the redesigned business processes 
and supporting them with the necessary organisational and technological 
enablers 
(4) empowerment of front line employees in terms of their decision-making power 
and the knowledge and skill necessary to discharge their new roles and 
responsibilities. In addition, empowerment of process leaders to further improve 
and manage their respective business processes. 
 
Given the discontinuous nature of BPR (that is, it is a one-time project), BPRCCs offer 
a continuous improvement extension to BPR and allows the BPR undertaking to take 
advantage of both the discontinuous radical and the continuous incremental process 
improvement undertakings. However, the development of BPRCCs, which is a higher 
order competency that relies on lower order resources, would be challenging in most 
developing economies, as public sector organisations in developing economies are not 
as resource endowed as the private sector or their public sector counterparts in the 
developed economy. This would imply that public sector organisations in developing 
economies are incapable of developing the essential post-BPRCCs and are likely to face 
challenges in sustaining the organisational level benefits achieved from the BPR. This 
would see such organisations backsliding in their process level gain.  
 
Third, developing economy public sector BPR practitioners can also use the validated 
instrument to evaluate an organisation’s readiness and capability to undertake a 
successful BPR and sustain its effect long term. The instrument is composed of (1) the 
key BPR activities that require financial resources and the kind of knowledge and skill 
required of the human resources for the BPR to realise a radical change to the 
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organisational and technological systems; (2) the core BPR implementation problems 
that can negatively influence the depth of change made to organisational and 
technological systems and how these can be effectively dealt with to mitigate their 
negative effect; (3) the core areas of the organisational and technological systems that 
require change with sufficient depth, such as the organisational structure, jobs, skills, 
responsibilities, shared values, IS and IT infrastructure; (4) the core competencies that 
need to be developed and deployed post-BPR to sustain the business process outcomes 
and further enhance overall organisational impact; and (5) the key performance 
indicators at the business process level and the overall organisational performance level. 
 
Fourth, pulic sector practitions in the developed economy can also use the integrated 
model for assessing an organisation’s readiness and capability to undertake a successful 
BPR and sustain its effect long term with a small fine-tunning of some items of the 
validated measurement instrument.  
 
Overall, the findings of the study imply that public sector organisations can improve 
their performance:  
(1) by maintaining, accessing and building BPR-related human, managerial and 
technical resources and successfully mitigating the effect of BPR 
implementation problems 
(2) through undertaking a BPR of sufficient depth across the organisation systems 
and technologies that support and enable the organisation business processes, 
such as the organisation’s structure, roles and responsibilities, values, IT 
infrastructure and ISs 
(3) through drastically changing the business processes and achieving dramatic 
business process improvements  
(4) by developing post-BPR complementary sets of skills, systems and technologies 
(BPRCCs) that translate process performance gains into higher order 
organisational performance gains. 
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9.4. Limitations of the Study 
 
Despite the above important contributions, this study also has the following six 
limitations. These open ample avenues for future research.  
 
First, the population for this study comprises public administration organisations in 
Ethiopia only. While this enhances internal validity, it inhibits generalisability. Second, 
several of the items used to design the instrument were pulled from the public sector 
developing economy BPR literature and the instrument was pilot tested and validated 
based on data from BPR implementation in Ethiopia—a developing economy in which 
technical, organisational and managerial resources and capabilities are relatively low. 
As such, it is likely that the instrument would have looked slightly different if the items 
had been drawn from the mainstream BPR literature and if it had been pilot tested in a 
developed economy context.  
 
Third, organisational performance was a snapshot measure and did not consider the time 
lag factor due primarily to lack of obtainable historical performance data. Fourth, 
despite some literature on measurement model development stipulating that separate 
data should be used to conduct the EFA and the CFA, this study used the same data 
source for both analyses. Fifth, the civil service reform heads and/or the managers of the 
public sector organisations chosen as the only respondents from each organisation were 
the BPR champions. As such, their responses could lack the required level of 
impartiality; that is, they may have tended to assess the BPR outcome favourably. 
Although the current study tried to augment the survey findings with findings from a 
few case studies (including secondary data sources), the researcher feels that the number 
of case studies were not adequately representative to rule out the potential presence of 
impartiality in the respondents’ responses. 
 
Six, the rigorous validation procedures followed (measurement purification, content 
validity, and construct validity through both exploratory and covariance-based 
confirmatory factor analysis techniques using AMOS) resulted in the side effect of 
several items being dropped. Although the remaining items sufficiently reflect the 
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constructs of the research model, the content validity of some of the BPR resource and 
BPR implementation problems might have suffered because of dropping the IT resource 
and resistance to change dimensions from each construct, respectively. 
   
9.5. Implications for Future Study 
 
In view of the limitations identified above and based on the implications of the findings 
of the current research, this study proposes the following for future research 
undertakings. 
 
Although restricting the sampling frame to public administration organisations in 
Ethiopia only was beneficial for enhancing internal validity, it also inhibits the 
generalisability of the current research findings. Therefore, it is essential to 
validate/revalidate the proposed model and its measurement instrument with public 
sector organisations in developing countries other than Ethiopia. Such a research 
undertaking would increase the generalisability (external reliability) of the current 
research findings, contribute to refining the instrument already developed and establish 
the predictive validity of the model. 
 
The concept of BPRCC is applicable to the developed economy context (both public 
and private). However, its related measurement instrument may not be, for two reasons. 
First, several of the items comprising the instrument were pulled from the developing 
economy public sector BPR literature. Second, the instrument has considered the reality 
of BPR in Ethiopia—a developing economy—and pilot tested with Ethiopian 
respondents. As such, the instrument may have looked different if the items had been 
pulled from the mainstream BPR and business process modelling literature. Therefore, 
future research that adopts and/or adapts the instrument for such contexts would provide 
insight into the applicability of the measurement instrument in a range of contexts.   
 
Some studies on BPR and organisational performance, such as that of Ozcelik (2010), 
suggest that the organisational performance impact from BPR is realised over time. 
Measurement would thus require collecting and analysing historical organisational 
performance data. Although this study was initially designed to capture historical 
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performance data from each of the organisations surveyed, this aim had to be discarded 
owing to the lack of obtainable data. Specifically, it was revealed during the pilot study 
that it was difficult to find such historical performance data in the case of Ethiopian 
public sector organisations. Therefore, future research that seeks to validate/revalidate 
the proposed research model should take into historical performance data.  
 
To minimise the effect of respondent bias, future research undertakings aiming to 
validate/revalidate the current research model and its instrument should gather data for 
the dependent variables (process and organisation performance) from sources other than 
the organisation management and/or the public organisation official with the role of 
BPR champion in the organisation. Sources that are more appropriate could include 
customers and/or other entities that have a stake in the services and outputs of a given 
organisation (for example, citizens and overseeing public bodies) and authorities that 
keep readily accessible performance data about public sector organisations. 
 
Some studies indicated alternative measurements (formative measures versus reflective 
measures) or alternative SEM techniques (variance-based SEM versus covariance-based 
SEM) produce different results (Cenfetelli and Bassellier 2009). Considering that 
content validity of some of the research constructs might have suffered because of 
dropping of several items, future studies are recommended to consider employing 
formative measures instead of reflective measures or variance-based SEM such as 
Partial Least Square instead of covariance-based SEM such as AMOS.  
 
Finally, in accordance with suggestions made by prior studies on construct development 
and validation (Straub, Boudreau and Gefen 2004; Lewis, Templeton and Byrd 2005), 
future research aimed at validating/revalidating the proposed research model and its 
instrument should employ separate data for validity assessment using EFA and CFA.  
  
9.6. Final Concluding Remarks 
 
This study provided empirical evidence for and insight into the effect of BPR on public 
sector organisation performance in a developing economy context. Based on the 
findings of the study, the organisational performance effect of public sector BPR comes 
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not only from the BPR outcome achieved at the process level from a one-time BPR 
project but also from BPRCCs developed and deployed post-BPR on a continuous basis.  
 
This study also made an original contribution to the literature of public sector BPR in 
developing economies by developing and validating a theoretical model for empirically 
assessing the effect of BPR on public sector organisation performance in a developing 
economy context. The theory of RBV and its complementary competence perspective 
provided a relevant theoretical lens through which to integrate the various BPR 
perspectives and theorise the linkages between BPR and public sector organisation 
performance. Through incorporating BPRCC as a mediating variable, the model ensures 
continuous post-BPR improvement, thereby addressing the limitation of discontinuous 
BPR and enhancing the model’s explanatory power. BPRCC is founded on the 
complementary competence perspective of the RBV theory, which is robust and 
appealing for application in environments in which organisations are working in 
conditions of relatively scarce resources. Public sector organisations in general operate 
in such environment, as do those in developing economies, often to a greater degree.    
 
The validated model and accompanying instrument can be employed in empirical 
research assessing the organisational effect of BPR in public sector organisations in 
general and public sector organisations in developing economies in particular. However, 
due to the model being tailored to the developing economy public sector context, the 
measurement instrument needs further customisation before it can be put to use in other 
contexts.  
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Appendix 4.1: Summary of Skills, Systems and Technologies Post-BPR Implementation 
  Literature 
Domain
16
 
Managt. 
support  
Empowert. 
of 
employees  
New jobs 
and 
responsib. 
Reward 
system 
performance 
measurement 
Building  
IT 
infrastruct
. 
IT function 
competency  
IT-BPR 
alignment 
process 
measure 
Continuo
us process 
improvmt 
Abdolvand et 
al. 2008 
DEBPR             
Hesson et al. 
2007 
PSBPR           
Gulledge and 
Sommer 2002 
PSBPR           
Linden 1994 PSBPR           
McAdam and 
Donaghy 1999 
PSBPR              
Ongaro 2004 PSBPR           
Ranganathan 
and Dhaliwal 
2001 
PSBPR              
Sia and Neo 
2008 
PSBPR           
Tarokh et al. 
2008 
DEBPR           
Thong et al. 
2000 
PSBPR           
Weerakkody et 
al. 2011 
PSBPR           
 
                                                 
16
 PSBPR means Public sector BPR of the developed economy; DEBPR means developing economy public sector BPR 
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Appendix 5.1. List of Initially Generated Items 
Appendix 5.1a. Initial Pool of Items for Organisation Performance Construct 
No Item Source 
1 Attainment of organizational strategic goals and objectives Boyne, G., 2002 
2 Budgetary/financial performance Boyne, G., 2002 
3 Citizen/Stakeholders satisfaction Boyne, G. 2002 
4 Good governance (transparency and accountability) Boyne, G., 2002 
5 Building public trust and positive public image  Boyne, G., 2002 
6 Service delivery and/or operation capacity  Boyne, G., 2002 
7 Teamwork and cooperative/collaborative working culture  Brewer and Selden, 2000 
8 Employee turnover Kim, 2004 
9 Culture of valuing results, citizen and customers Boyne, G., 2002 
10 Employee satisfaction   Boyne, G., 2002  
11 Administrative corruption and red tape Boyne, G. 2002 
12 Overall level of organizational performance Author’s addition as global 
measure 
 
Appendix 5.1b. Initial Pool of Items for Business Process Performance Construct 
No Items Source 
1 Percentage reduction  in Processing time  (in hours) Grover et al., 1998; 1995; 
Boyne 2002 
2 Percentage reduction in work steps /approval steps  Mengesha and Common, 2007 
3 Percentage reduction in processing cost  Grover et al., 1998; 1995; 
Boyne 2002; Kohli and Hoadley 
2006; Dhumalieva and Helfert 
2008 
4 Percentage of improvement in quality of the service 
delivery process 
Boyne 2002 
5 Percentage reduction in the number  of employees required 
to deliver the service or handle activities of the process 
Mengesha and Common, 2007 
6 Percentage reduction in the number of complaints’ from 
client 
Mengesha and Common, 2007 
7 Percentage reduction in reported cases of petty corruption 
(such as bribe to get things done) 
Mengesha and Common, 2007 
8 Percentage reduction in error while performing activities of 
the business process 
Grover, 1995; Boyne 2002; and 
exploratory study 
9 Overall business process performance Author’s own addition as a 
global measure 
 
Appendix 5.1c. Initial Pool of Items for BPR Complementary Competences 
Variable ID Items  Source  
BPRCTC 1 IT applications that were developed in the course of the BPR 
facilitate our work  
exploratory study and Abdolvand 
et al. 2008 
2 Our organization’s IT management considers the 
organization’s goals and objectives in developing IT plan and 
prioritising IT investments 
Linden 1994; Thong et al. 2000; 
Ongaro 2004; Eardley et al. 2008; 
Davenport 2008 
3 Our organization has adequate capacity to support IT 
applications developed in the course of BPR 
Linden 1994; Herzog et al., 2007, 
Hesson 2007; Abdolvand et al. 
2008 
 
4 Our organization has adequate capacity to upgrade (enhance) 
IT applications developed in the course of the BPR 
5 Our organization has adequate capacity to develop new IT 
applications that become necessary during BPR review 
6  Our organization has adequate capacity to provide ongoing 
training to users on the use of IT applications 
7  Our organization has established clear guidelines on how to 
use IT Post-BPR 
exploratory study 
8 Our organization has undertaken calibration and continuous exploratory study, Asllani 1997; 
3 
 
process improvement activities Al-Mashari et al. 2001; Siha and 
Saad 2008; Weerakkody et al. 2011 
9  Our organization has developed a high level of business 
process orientation 
Skrinjar et al. 2008 
10  Our organization is able to respond rapidly to circumstances 
that require process changes 
exploratory study 
BPRCMC 11 Our organization has a clear process governance system and 
structure in place for process management 
exploratory study 
12  Our organization assigns people (both as team leader and 
member) to the redesigned business process based on skill and 
merit 
exploratory study 
13 Our organization empowered process leaders to further 
improve and manage their respective business processes 
Linden 1994; McAdam and 
donaghy 1999; Sia and Neo 2008; 
Abdolvand et al. 2008 
 
14 Our organization has empowered front-line employees with the 
necessary knowledge and skill and decision making power  
15 Our organization integrates the BPR with the organizational 
strategy 
exploratory study 
16 Our organization adopted a new performance measurement 
and management system that go with the redesigned business 
process 
exploratory study, Al-Mashari and 
Zairi 1999; Hammer and Champy 
1993 
17 Our organization adjusts employee benefits and remuneration 
(reward system) with process level and organization level 
performance 
18 In our organization, BPR will remain on the list of our 
strategic priorities 
exploratory study 
19  Our organization will undertake further BPR initiatives only 
when the government forces us to do so  
exploratory study 
 
Appendix 5.1d. Initial Pool of Items for BPR Depth 
No Item  Source 
1 Performance measurement system Hall et al., 1993 
2 Organizational structure 
3 Roles and Responsibilities (Jobs) 
4 Values, beliefs, and norms 
5 Employee Skills 
6 Human Resource performance management system (pay, incentives, and promotion 
criteria) 
7 Information Technology 
8 Overall radicalness  of your BPR  Author’s addition 
as a global measure 
9 Electronic email and internet system for internal communication  Grover et al., 1998; 
Albadivi et al., 
2007 
10 Electronic email and internet system for external communication 
11 Teleconferencing technologies 
12 Website for publishing basic organizational information including electronic forms and 
contact information 
13 
 
Website for publishing information about services of the organization (including service 
catalogue and description) 
14 Organisational portal system 
15 Automated workflow system 
16 Shared IT infrastructure and database system 
17 Computerised budget and expenditure system 
18 Computerised procurement system 
19 Computerised human resource management system 
20 Computerised performance measurement and reporting system 
21 Online delivery of services 
22 Integrated enterprise system 
23 Computerised archival system 
 
4 
 
Appendix 5.1e. Initial Pool of Items for BPR Implementation Problem 
No Item Source 
1 Difficulty in changing the existing laws and regulations Thong et al. 2000 
 2 Monopolistic nature of organizational service delivery that undermines the need for 
change 
3 Civil service culture with emphasis on continuity  Harrington et al. 
1998 
4 Management resistance to change (such as refusal to lose their approval power)   Grover et al. 1995 
5 Leadership discontinuity due to election or a change in political assignment to a 
different role and responsibility 
Thong et al. 2000 
6 Top management’s tendency to play more political role than management role Harrington et al., 
1998; Thong et al. 
2000 
7 Resignation of important personnel due to discomfort created by BPR  Guimaraes and 
Bond 1996 8 Complexity of the BPR effort as a result of trying to change everything at once (BPR 
Complexity) 
9 Difficulty of implementing as per the design (redesign) Al-Mashari and 
Zairi, 1999 10 Concurrent execution of too many reforms  
11 Difficulty of adopting a thorough BPR-methodology that guide from the beginning to 
the end state 
Grover et al., 1995 
12 Disruptions to normal operations while implementing BPR Guimaraes and 
Bond, 1996 
13 Overall level of the problem your organization experienced while implementing BPR Author’s addition 
as a global measure 
 
Appendix 5.1f. Initial Pool of Items for BPR Resource Construct 
No Item (# 30) Source 
1 Availability of budget for BPR training    Willcocks, 2002; 
Ahadi, 2004;  2 Availability of budget for BPR associated IT investments 
3 Availability of budget for BPR benchmarking tours 
4 Availability of budget for BPR associated office layout reorganisation 
5 Availability of budget for BPR consultants 
6 Overall budget to implement BPR Author’s own 
addition as a global 
measure 
7 Knowledge and skill on BPR methodologies, techniques and tools do Carmo Caccia-
Bava, Guimaraes 
and Guimaraes, 
2005;  Al-Mashari 
and Zairi, 1999 
8 Knowledge and skill on role of IT in BPR 
9 Knowledge and skill on change management 
10 Knowledge and skill on core functions/activities of the organization 
11 Knowledge and skill on Performance measurement and management 
12 Knowledge and skill on communication 
13 Knowledge and skill on stakeholder engagement 
14 Knowledge and skill on BPR design and implementation project management 
15 Overall knowledge & skill of the BPR team about BPR and the functions of the 
organisation 
Author’s own 
addition as a global 
measure 
16 Electronic email and internet system for internal communication  Grover et al., 1998; 
Albadivi et al., 
2007 
17 Electronic email and internet system for external communication 
18 Teleconferencing technologies 
19 Website for publishing basic organizational information including electronic forms 
and contact information 
20 Website for publishing information about services of the organization (including 
service catalogue and description) 
21 Organisational portal system 
22 Automated workflow system 
23 Shared IT infrastructure and database system 
24 Computerised budget and expenditure system 
25 Computerised procurement system 
26 Computerised human resource management system 
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27 Computerised performance measurement and reporting system 
28 Online delivery of services 
29 Integrated enterprise system 
30 Computerised archival system 
 
Appendix 5.2. Inter-Rater Correlation 
Appendix 5.2a. Inter-Rater Correlation for Organisation Performance and Business Process 
Performance Constructs 
  R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 
R1 1.000           
R2 .802 1.000          
R3 .710 .626 1.000         
R4 .832 .819 .514 1.000        
R5 .729 .698 .665 .617 1.000       
R6 .865 .866 .744 .816 .632 1.000      
R7 .682 .736 .588 .683 .814 .632 1.000     
R8 .719 .739 .542 .669 .695 .670 .590 1.000    
R9 .745 .707 .605 .644 .516 .718 .533 .576 1.000   
R10 .659 .696 .682 .565 .745 .733 .553 .420 .434 1.000  
R11 .535 .607 .413 .587 .372 .522 .408 .453 .458 .315 1.000 
 
Appendix 5.2b. Inter-Rater Correlation for Exogenous Variables 
  R1 R2 R3 R4 R5 R6 R7 R8 
R1 1.000        
R2 .639 1.000       
R3 .531 .507 1.000      
R4 .525 .500 .333 1.000     
R5 .326 .386 .402 .302 1.000    
R6 .419 .462 .577 .381 .430 1.000   
R7 .609 .516 .521 .394 .445 .415 1.000  
R8 .358 .293 .485 .233 .308 .486 .317 1.000 
 
  
6 
 
Appendix 5.3 Mean Relevance Score of Items from POE Survey 
Appendix 5.3a. BPR Resource 
Construct Preliminary Survey Instrument (before PoE) Average 
F
in
an
ci
al
 
R
es
o
u
rc
e 
BPR Training 5.00 
BPR associated IT investment 4.63 
BPR benchmarking tours 4.13 
BPR associated office layout reorganisation 2.63 
BPR Consultants 4.50 
Overall budget to implement BPR 4.50 
 K
n
o
w
le
d
g
e 
&
 S
k
il
l 
R
es
o
u
rc
e 
o
f 
B
P
R
 T
ea
m
 BPR methodology, techniques and tools 4.75 
Role of IT in BPR 3.63 
Change management 4.13 
Core functions of the organization 4.13 
Performance measurement and management 4.13 
Communication 4.25 
Stakeholder engagement 4.38 
BPR design and implementation project management 4.25 
Overall BPR and domain area functional competency 4.50 
IT
 r
es
o
u
rc
e 
Electronic communication media such as email, internal network, intranet as formal internal 
communication 
3.63 
Electronic communication media such as email, electronic data interchange, extranet, internet 
as formal external communication 
3.63 
Teleconferencing 3.50 
Website for publishing basic organizational information including electronic forms and contact 
information 
3.75 
Website for publishing information about services of the organization (including service 
catalogue, description, regulation/procedure etc.) 
4.00 
Organizational portal system 2.38 
Automated work & document flow management system 3.88 
Shared IT infrastructure such as data centre (databases), help desk, and network infrastructure 4.13 
Computerised budget and expenditure system 4.00 
Computerised procurement system 4.00 
Computerised human resource management (personnel) system 3.88 
Computerised process performance management and reporting system 4.00 
Computerised archival system 3.38 
Online delivery of services 4.00 
Integrated enterprise system 4.13 
 
Appendix 5.3b. BPR Depth 
Construct Preliminary Survey Instrument (before PoE) Average 
B
P
R
 D
ep
th
 
Performance measurement system 4.75 
Organizational structure 4.88 
Roles and responsibilities (Jobs) 4.50 
Values, beliefs, and norms of the organization 4.13 
Employee skills 4.00 
Human resource, compensation, and performance management system 
(pay, benefits & incentives, appraisal and promotion criteria) 
4.00 
Information Technology 4.38 
Overall radicalness of the BPR 4.38 
Electronic communication media such as email, internal network, intranet 
as formal internal communication 
3.63 
Electronic communication media such as email, electronic data 
interchange, extranet, internet as formal external communication 
3.63 
Teleconferencing 3.50 
Website for publishing basic organizational information including 
electronic forms and contact information 
3.75 
Website for publishing information about services of the organization 
(including service catalogue, description, regulation/procedure etc.) 
4.00 
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Organizational portal system 2.38 
Automated work & document flow management system 3.88 
Shared IT infrastructure such as data centre (databases), help desk, and 
network infrastructure 
4.13 
Computerised budget and expenditure system 4.00 
Computerised procurement system 4.00 
Computerised human resource management (personnel) system 3.88 
Computerised process performance management and reporting system 4.00 
Computerised archival system 3.38 
Online delivery of services 4.00 
Integrated enterprise system 4.13 
 
Appendix 5.3c. BPR Implementation Problems 
Construct Preliminary Survey Instrument (before PoE) Avera
ge 
B
P
R
 I
m
p
le
m
en
ta
ti
o
n
 P
ro
b
le
m
s 
Difficulty in changing the existing laws and regulations 4.75 
Monopolistic nature of public organizations service delivery  4.38 
The civil service culture  4.13 
Management resistance to change  4.63 
Leadership discontinuity 4.00 
Top management’s tendency to play more political role than management 
role 
3.75 
Resignation of key personnel 3.75 
The Complexity of the BPR initiative   3.75 
Difficulty to implement as per the design 4.25 
Concurrent execution of too many reforms 3.38 
Lack of a thorough public sector BPR methodology  3.88 
Disruptions to normal operations while implementing BPR 3.75 
Overall BPR implementation problem experienced 4.25 
 
Appendix 5.3d. BPR Complementary Competences 
 Preliminary Survey Instrument (before PoE) Average 
B
P
R
 C
o
m
p
le
m
en
ta
ry
 C
o
m
p
et
en
ce
s 
IT applications that were developed in the course of the BPR facilitate our work 4.13 
Our organization’s IT management considers the organization’s goals and 
objectives in developing IT plan and prioritising IT investments 
3.88 
Our organization has adequate capacity to support IT applications developed in 
the course of BPR 
3.88 
Our organization has adequate capacity to upgrade (enhance) IT applications 
developed in the course of BPR 
3.75 
Our organization has adequate capacity to develop new IT applications that 
become necessary during BPR review 
3.63 
Our organization has adequate capacity to provide ongoing training to users on 
the use of IT applications 
3.25 
Our organization has established clear guidelines on how to use IT post-BPR 3.13 
Our organization has a clear process governance system & structure in place for 
process management 
3.63 
Our organization assigns people (both as team leader and member) to the 
redesigned business process based on skill and merit 
3.75 
Our organization has empowered process leaders to further improve and manage 
their respective business processes 
3.75 
Our organization have empowered front-line employees with the necessary 
knowledge and skill and decision making power 
3.88 
Our organization integrates the BPR with the organizational strategy through 
formalizing continuous process improvement and innovation 
4.13 
Our organization adopted a new performance measurement and management 
system that go with the redesigned business process 
3.88 
Our organization integrates employee benefits and remuneration (reward system) 
with process level and organization level performance 
3.75 
Our organization has undertaken continuous process improvement activities such 3.88 
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calibration 
Our organization has developed a high level of business process orientation 
(process jobs and process structure have become almost common) 
3.50 
Our organization is able to respond rapidly to circumstances that require process 
changes 
4.00 
In our organization, BPR will remain on the list of our strategic priorities 2.15 
Our organization will undertake further BPR initiative only when the 
government forces us to do so 
2.25 
 
Appendix 5.3e. Business Process Performance 
Construct Preliminary Survey Instrument (before PoE) Average 
P
ro
ce
ss
 P
er
fo
rm
an
ce
 
Reduction in process time 4.45 
Reduction in work steps/approval steps 4.91 
Reduction in processing cost 4.45 
Improvement in quality of service delivery 2.46 
Reduction in number of employees required to deliver the service or handle 
the activities of the process 
2.63 
Reduction in number of complaints from clients/users 4.45 
Reduction in reported cases of petty corruption (such as bribe to get things 
done) 
4.64 
Reduction in error while performing activities of the business process 2.37 
Overall process performance 4.82 
 
Appendix 5.3f. Organisational Performance 
Construct Preliminary Survey Instrument (before PoE) Average 
O
rg
an
iz
at
io
n
al
 P
er
fo
rm
an
ce
 
Attainment of organizational strategic goals and objectives 4.73 
Budgetary performance 3.55 
Citizen and/or stakeholders (elected officials, other agencies, and clients) 
satisfaction 
4.45 
Good governance such as organizational transparency/ openness and 
strengthened accountability 
4.09 
Building public trust and positive public image (eg. Commitment to serve 
the public interest and responsiveness to citizen and customer needs) 
4.36 
Service delivery and/or operation capacity (eg. Efficiency, productivity, 
service type variety, service provision quality and service expansion) 
3.00 
Collaboration and teamwork (eg. Better coordination, information sharing) 2.73 
Culture of valuing results, valuing citizen and customers 4.36 
Employee satisfaction (eg. more empowerment in skill, knowledge, 
decision making power, better/quality working condition/environment) 
4.45 
Employee turnover 2.37 
Administrative corruption and red tape 4.36 
Overall effectiveness in accomplishing core mission of the organization 4.55 
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Appendix 5.4. The Main Survey Questinnaire 
Appendix 5.4a. Survey Instrument 
 University  
Business Portfolio 
School of Business Information Technology and Logistics 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title:  
The Effect of BPR on public sector organization performance in a Developing Economy  
Investigators: 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology and Logistics  
RMIT University 
Tel: +251911622737 
E-mail: asmare@gmail.com 
 
Associate Professor Alemayehu Molla, PhD (Senior Supervisor)  
School of Business Information Technology and Logistics 
RMIT University 
Tel: +613 9925 5803 
E-mail: alemayehu.molla@rmit.edu.au 
 
Dr. Pradip K. Sarkar (2nd Supervisor) 
School of Business Information Technology and Logistics 
RMIT University 
Tel: + 613 9925 1580 
Email: E66390@ems.rmit.edu.au 
  
Dear Participant 
  
You are kindly invited to participate in a research project that aims to understand the value of business process 
reengineering (BPR) to the performance of Public Sector organizations in Ethiopia. This information sheet describes the 
project in straightforward language, or ‘Plain English’. Please read this sheet carefully and be confident that you 
understand its contents before deciding whether or not to participate.  If you have any questions about the project, 
please don’t hesitate to contact one of the investigators.   
 
Who is involved in this research project? Why is it being conducted? 
This research is being conducted by Mr. Asmare Emerie Kassahun, a PhD Student at the School of Business 
Information Technology & Logistics, RMIT University, Australia. The research project is being conducted under the 
supervision of Associate Professor Alemayehu Molla and Dr.  Pradip K. Sarkar and has been approved by the RMIT 
Business College Human Ethics Advisory Network.  
 
Why have you been approached? 
Your organization has been selected for the study because it had undertaken and completed BPR  implementation. You 
have been approached for the purpose of this research because you are identified either as the Top Manager or the 
Head of the Civil Service Reform Office with responsibility for coordinating and managing the BPR implementation 
and assessing your organization’s performance.  
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What is the project about? What are the questions being addressed? 
The aim of the research is to assess the effect of BPR on public sector organization’s performance in a developing 
economy context. In particular, the research will seek data about the following questions: 
o What are financial and technological resources base of your organization before it started 
implementing BPR? 
o The skills and abilities of the BPR implementation team  
o The extent of  business process change in your organization  
o The extent to which information technology has been used in reengineering your business processes  
o The challenges that you faced in the course of implementing BPR 
o Your organization’s actions to develop the necessary capabilities to make BPR work  
o The benefits of BPR (process level performance ) 
o Your organization’s overall performance  
 
If I agree to participate, what will I be required to do? 
You will be required to fill a questionnaire covering the above areas that will take not more than 30 minutes.  
What are the risks or disadvantages associated with participation? 
There are no apparent or hidden risks in participating in this research as it only involves giving your evaluation of BPR 
related factors and your organization’s performance. Should any questions cause you concern, you are free not to 
answer them.  You will not be asked to provide any personal information and personal records.  
 
What are the benefits associated with participation? 
The benefits of participating in this research may be the opportunity this would create for you to reflect back and share 
your experiences. The researcher is happy to make available to you any results, papers, and other outcomes from this 
research. 
 
What will happen to the information I provide? 
All information gathered during the course of this research including your responses will be securely stored for a period 
of five years after completion of the research project in the school of Business Information Technology & logistics, 
RMIT University, Australia. It can only be accessed by the researchers. After five years of the completion of the 
research project, all the information gathered will be destroyed. The data collected will be analyzed and results will be 
primarily used to write up the PhD Thesis without including information that can potentially identify either you or your 
organization.  
 
Any information that you provide can be disclosed only if (1) it is to protect you or others from harm, (2) a court order 
is produced, or (3) you provide the researchers with written permission. 
 
What are my rights as a participant? 
 
Your participation in this research is voluntary. As a participant, you have the right to withdraw your participation at 
any time; have any unprocessed data withdrawn and destroyed, provided it can be reliably identified, and provided that 
so doing does not increase your risk; and have any questions answered at any time. 
 
Whom should I contact if I have any questions? 
If you have any questions regarding this research, please contact either the researcher or one of his supervisors at the 
address above.  
 
Any complaints about your participation in this project may be directed to the Secretary, College of Business 
Human Research Ethics Sub Committee, Business College, RMIT University, GPO Box 2476V, Melbourne, 
3001. The telephone number is (613) 9925 5594 or email address rdu@rmit.edu.au. Details of the complaints 
procedure are available from the above address or via the internet at http://www.rmit.edu.au/council/hrec 
 
 
If you agree to participate, please complete the paper based survey and return it to the investigator. 
 
 
Yours Sincerely 
 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology and Logistics 
RMIT University, Australia 
Tel: +251 911622737 
E-mail: asmare@gmail.com 
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PART I 
GENERAL QUESTIONS ABOUT THE ORGANIZATION & RESPONDENT 
Please give your response to all the questions under this section by either putting a tick mark () at 
the choice that best describes the question asked or by writing on the space provided: 
 
1. Tick () the appropriate box about your organization and/or write your response on the space provided: 
 
1a. Government Level 
 Federal 
 Regional (write the region your organization belongs to) 
Region:___________________ 
 Zone 
 Woreda 
Others please specify:_____________________________ 
 
1b. Type of organization 
 Ministry office 
 Agency 
 Commission 
 Authority 
 City Administration 
 Municipality 
Others  please specify:__________________________________ 
 
1c. Write on the space provided the size of the organization in terms of number of employees. 
 
 Pre-BPR Post-BPR 
Number of Employees   
 
 
2. When did you first implement BPR in your organization? _____________________________  (in Ethiopian 
Calendar). 
 
3. Please provide the following data in relation to your self  
 
3a Job Title and Position:  
3b  Number of years in your current position:  
3c Number of years of service in the organization:  
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PART II 
BPR RESOURCE (FINANCIAL, HUMAN, AND TECHNOLOGICAL), BPR DEPTH, BPR 
IMPLMENTATION PROBLEMS  
 
4.   
The set of questions under this section are intended to assess the stock of budgetary, human and technological resources your 
organization might have deployed before it embarked on and/or during the implementation of BPR 
 
4a 
 
The set of questions under this section are intended to assess financial (budgetary) resources your organization has 
deployed before it embarked on the implementation of BPR. Please rate the extent of budgetary allocation that your 
organization had made for the following BPR related activities on a scale of  [Tick (√ )]: 
  
   Very 
low 
 
Low 
 
moderate 
 
adequate 
very  
adequate 
1. BPR training         
2. BPR associated IT investments      
3. BPR benchmarking tours      
4. BPR associated office layout 
reorganization 
     
5. BPR consultants      
6. Overall budget to implement BPR      
 
4b 
 
 
The set of questions under this section are intended to assess knowledge and skill of the human resources your 
organization has deployed during the implementation of BPR. Please rate the level of knowledge and skill that the BPR 
team members and/or the top management of your organization possess in the following areas on a scale of  [Tick (√) ] 
  
       Very 
low 
 
low 
 
moderate 
 
high 
Very 
high 
1. BPR methodologies, techniques and tools      
2. Role of IT in BPR      
3. Change management      
4. Core functions/activities of the organization      
5. Performance measurement and management      
6. Communication      
7. Stakeholder engagement      
8. BPR design an d implementation project management      
9. Overall BPR and domain area functional competency      
 
 
 
 
 
 
13 
 
 
 
4c 
 
The set of questions under this section are intended to assess the technological resources your organization has 
deployed for the BPR. Please rate the extent of use of the following technological resources by your organization pre-
BPR and post-BPR on a scale of   [Tick (√) 0=no use of the technology 1= very low   2= low    3=moderate      4= high       
5=very high]  
        Pre-BPR Post-BPR 
  0 1 2 3 4 5 0 1 2 3 4 5 
1. Electronic communication media  such as 
email, intranet for internal communications  
            
2. Electronic communication media such as 
email, electronic data interchange, extranet, 
internet as formal external communication 
            
3. Teleconferencing technologies             
4. Website for publishing basic organizational 
information including electronic forms and 
contact information 
            
5. Website for publishing information about 
services of the organization (including service 
catalogue, description, regulation/procedure 
etc.) 
            
6. Automated workflow & document flow 
system  
            
7. Shared IT infrastructure such as data centre 
(databases), help desk, and network 
infrastructure 
            
8. Computerized procurement system             
9. Computerized budget and expenditure system             
10. Computerized human resource management 
(personnel) system 
            
11. Integrated enterprise system             
12.  
Document management / archival system 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
13. Computerized performance measurement and 
reporting system  
            
14. Computerized process management, 
monitoring, and reporting system 
            
15. Online delivery of services             
16. Queue management system             
17. Over all use of information technology by 
your organization 
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5 The group of questions under this section are intended to assess the depth of change that the BPR brought to the 
organization 
5a Rate to what extent has your organization’s BPR project made complementary changes to the following areas on a 
scale of [Tick (√)] 
 
 
 
 
  No 
change 
Very 
low 
 
low 
 
moderate 
 
high 
Very 
high 
1. Performance measurement system       
2. Organizational structure       
3. Roles and Responsibilities (Jobs)       
4. Values, beliefs, and norms       
5. Employee Skills       
6. Human resource, compensation, and 
performance management system (pay, 
benefits & incentives, appraisal and promotion 
criteria) 
      
7. Information Technology       
8. Overall organizational change       
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6 Please rate the extent to which your organization has experienced each of the following problems in the course of 
implementing BPR on the scale of [Tick (√)   
 
 
 
  
 
 
 
 
 
Not at 
all 
 
To a lesser 
extent 
 
To some 
extent 
 
To a 
great 
extent 
To 
a very 
great 
extent 
1. Difficulty in changing the existing laws and 
regulations 
     
2. Monopolistic nature of the service (i.e. absence of 
competitive environment)  
     
3. Employees’ resistance to change (are worried 
about loosing their job after the change) 
     
4. Skepticism among employees about the results of 
the BPR 
     
5. The civil service culture (attitude of life long 
employment) 
     
6. Management resistance to change (are anxious 
about loosing their authority after the change) 
     
7. Leadership discontinuity      
8. Top-management’s tendency to play more political 
role than managing the BPR implementation 
     
9. Resignation of key personnel       
10. The complexity of the BPR initiative      
11. Failure to implement as per the design      
12. Concurrent execution of too many reforms       
13. Lack of a thorough public sector BPR methodology      
14. Disruptions to normal operations while 
implementing BPR 
     
15. BPR team members’ discontinuity       
16. BPR team members’ autonomy problem (lack of 
authority) 
     
17. Lack of top-management (leadership) commitment      
18. Overall BPR implementation problems      
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7 This section intends to assess BPR complementary capabilities that might have been created 
/developed and enhanced the overall organizational effect of your BPR undertaking.   
 Please indicate your agreement to the following statements regarding to BPR complimentary 
capabilities of your organization on a scale of  [Tick (√) ] 
 
 
 
   
Strongly 
disagree 
 
 
disagree 
neither 
agree 
nor 
disagree 
 
 
Agree 
 
Strongly 
Agree 
1. IT applications developed in the course of the BPR facilitate 
our work 
     
2. Our organization’s IT management considers the 
organization’s goals and objectives in developing IT plan 
and prioritizing IT investments 
     
3. Our organization extensively uses information systems      
4. IT is integrated in business plan of the organization      
5. Our organization put in place efficient ICT communication 
channel for transferring information 
     
6. Our organization has adequate capacity to support IT 
applications developed in the course of BPR 
     
7. Our organization has adequate capacity to upgrade 
(enhance) IT applications developed in the course of the 
BPR 
     
8. Our organization has adequate capacity to develop new IT 
applications that become necessary during BPR review 
     
9. Our organization has adequate capacity to provide on-going 
training to users on the use of IT applications 
     
10. Our organization has established clear guidelines on how to 
use IT  post-BPR 
     
11. Our organization has a clear process governance system &  
structure  for process management 
     
12. Our organization assigns people (both as team leader &  
member) to the redesigned business process based on skill 
& merit 
     
13. Our organization provides training and/or education 
programs to update the employees’ skill 
     
14. Our organization has empowered process leader’s to 
further improve and manage their respective business 
processes 
     
15. Our organization has empowered  front line employees to 
make decisions on the spot 
     
16. Our organization integrates the BPR with the 
organizational strategy 
     
17. Our organization adopted a performance measurement & 
management system that go with the BPR 
     
18. Our organization adjusted employee benefits & 
remuneration (reward system) to motivate employees for 
better performance 
     
19. Our organization has undertaken calibration and 
continuous improvement activities 
     
20. Our organization has developed a high level of business 
process orientation (process jobs and process structure are 
becoming common) 
     
21. Our organization is able to respond rapidly to 
circumstances that require process changes 
     
22. In general, our organization has created necessary 
organizational and technical capabilities to sustain and 
enhance the BPR outcome 
     
  
 17 
 
PART III 
 PROCESS PERFORMANCE 
 
8 The set of items under this section is intended to measure BPR’s effect on business process 
performance in your organization 
 
8a 
 
Taking majority or average of the business processes of your organization, please rate the level of 
process performance achieved in terms of the following measures / indicators on a scale of             
[Tick (√ )] 
 
 
   
0-49% 
 
50-60% 
 
61-70% 
 
71-80% 
 
Above  
80% 
1. Percentage reduction  in Processing time  (in hours)      
2. Percentage reduction in work steps /approval steps       
 
8b 
 
Taking majority or average of the business processes of your organization, please rate the level of 
process performance achieved in terms of the following measures / indicators on a scale of             
[Tick (√ )] 
 
 
  Below 
20% 
 
21-40% 
 
41-60% 
 
61-80% 
Above 
 80% 
1. Percentage reduction in processing cost       
2. Percentage reduction in the number  of employees 
required to deliver the service or handle activities of the 
process 
     
3. Percentage reduction in the number of complaints’ from 
client 
     
4. Percentage reduction in reported cases of petty corruption 
(such as bribe to get things done) 
     
8c Please rate the overall process performance of your organization in terms of the following 
measures / indicators on a scale of over the indicated years (Ethiopian calendar] on a scale of 
[Tick (√ )] 
 
 
  Very 
 low 
 
low 
 
moderate 
 
high 
Very 
 high 
1. Overall process performance      
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PART IV 
ORGANIZATIONAL PERFORMANCE 
 
 
 
9 THIS SECTION INTENDS TO ASSESS OVERALL PERFORMANCE OF THE 
ORGANIZATION OVER LAST FIVE YEARS  IN ETHIOPIAN CALENDAR  
 
Please rate the overall performance of your organization on a scale of  [Tick (√) ] 
 
 
 
  Very 
low 
 
Low 
 
Moderate 
 
High 
Very 
 High 
1. Attainment of organizational strategic goals and objectives      
2. Budgetary/financial performance      
3. Citizen/Stakeholders (for example elected officials, other agencies, 
and clients) satisfaction 
     
4. Good governance such as organizational transparency/ openness 
and strengthened accountability 
     
5. Building public trust and positive public image (for example 
commitment to serve the public interest and responsiveness to 
citizen and customer needs) 
     
6. Service delivery and/or operation capacity (eg. Efficiency, 
productivity, service type variety, service provision quality and 
service expansion) 
     
7. Teamwork and cooperative/collaborative working culture (better 
employees’ cooperation, information sharing, and overall 
organizational collaboration) 
     
8. Less bureaucratic/democratic/ leadership (open communication, 
trust, confidence, shared vision & information between process 
leaders and process team members) 
     
9. Culture of valuing results, valuing citizen and customers      
11. Employee satisfaction  (for example more empowerment in skill & 
knowledge, decision making power, better/quality working 
condition/environment) 
     
12. Administrative corruption and red tape      
13. Overall level of organizational performance      
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Appendix 5.4b. Survey Instrument with Item IDs 
Main Survey Questionnaire with Item IDs 
  ID ITEMS 
B
P
R
 R
eso
u
rce 
BR1 BPR training 
BR2 BPR associated IT Investment 
BR3 BPR Benchmarking Tours 
BR4 BPR associate office layout reorganization 
BR5 BPR consultants 
BR6 Over all budget to implement BPR 
KR1 BPR methodology, techniques, and tools 
KR2 Role of IT in BPR 
KR3 Change management 
KR4 Core functions fo the organization 
KR5 Performance measurement & Management 
KR6 Communication 
KR7 Stakeholder engagement 
KR8 BPR design and implementation proj mgt 
KR9 Overall BPR and domain area competency 
IT1 Electronic communication media such as email and intenet for internal communication 
IT2 Electronic communication media such as email, EDI, extranet for external communication 
IT3 Teleconferencing technologies (Video) 
IT4 Website for publishing basic information including electronic forms and contact information 
IT5 Website for publishing information about services of the organiation 
IT6 Automated workflow & document flow system 
IT7 Shared IT infrastructure 
IT8 Computerized procurement system 
IT9 Computerized budget and expenditure system 
IT10 Computerized human resource management system (personnel) system 
IT11 Integrated enterprise system 
IT12 Document management /archival system 
IT13 Computerized performance measurement and reporting system 
IT14 Computerized process management, monitoring, and reporting system 
IT15 Online delivery of services 
IT16 Queue management system 
IT17 Overall use of information technology 
B
P
R
 D
ep
th
 
IT18 Electronic communication media such as email, intenet for internal communication 
IT19 Electronic communication media such as email, EDI, extranet as formal external communication 
IT20 Teleconferencing technologies (Video) 
IT21 Website for publishing basic nformation including electronic forms and contact information 
IT22 Website for publishing information about services of the organiation 
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IT23 Automated workflow & document flow system 
IT24 Shared IT infrastructure 
IT25 Computerized procurement system 
IT26 Computerized budget and expenditure system 
IT27 Computerized human resource management system (personnel) system 
IT28 Integrated enterprise system 
IT29 Document management /archival system 
IT30 Computerized performance measurement and reporting system 
IT31 Computerized process management, monitoring, and reporting system 
IT32 Online delivery of services 
IT33 Queue management system 
IT34 Overall use of information technology 
RC1 Perfomance measurement system 
RC2 Organization structure 
RC3 Roles and responsibilities (Jobs) 
RC4 Values, beliefs, and norms (Culture) 
RC5 Employee skills 
RC6 Human resource, compensation, and perofmance management system 
RC7 Information Technology 
RC8 Overall organizational change 
B
P
R
 Im
p
lem
en
tatio
n
 P
ro
b
lem
 
IP1 Difficulty in changing the existing laws and regualtions 
IP2 Monopolistic nature of the services 
IP3 Employees' resistance to change 
IP4 Skepticism among employees about the results of the BPR 
IP5 The civil service culture 
IP6 Management resistance to change 
IP7 Leadership discontinuity 
IP8 Top-management's tendency to play more political role than managing the BPR implementation 
IP9 Resignation of key personnel 
IP10 The complexity of the BPR initiative 
IP11 Failure to implement as per the design 
IP12 Concurrent execution of too many reforms 
IP13 Lack of a thorough public sector BPR methodology 
IP14 Disruptions to normal operations while implementing BPR 
IP15 BPR team members' discontinuity 
IP16 BPR team members' autonomy problem (lack of authority) 
IP17 Lack of top-management (leadership) commitment 
IP18 Overall BPR implementation problems 
B
P
R
C
C
s 
BC1 IT applications developed in the course of the BPR facilitate our work 
BC2 Our IT considers the organization's goals in developing IT plan and prioritizing IT investments 
 21 
 
BC3 Our organization extensively uses information systems 
BC4 IT is integrated in busines plan of the organization 
BC5 Our organization put in place efficient ICT communication channel for transfering information 
BC6 Our orgn. IT has adequate capacity to support IT applications developed in the course of the BPR 
BC7 Our orgn. IT has adequate capacity to upgrade IT applications developed in the course of the BPR 
BC8 Our orgn. IT has adequate capacity to develop new applications become necessary during BPR review 
BC9 Our organization has adequate capacity to provide on-going training on the use of IT applications 
BC10 Our organization has established clear guidelines on how to use IT post-BPR 
BC11 Our organization has a clear process governance system and structure for process management 
BC12 Our organization assigns people to the  redesigned business process based on skill and merit 
BC13 Our orgnaization provides training programs to upgrade the employees' skill & knowledge 
BC14 Our organization has empowered process leader's to further improve their respective business process 
BC15 Our organization has empowered front line employees to make decisions on the spot 
BC16 Our organization integrates the BPR with the organizational strategy 
BC17 Our organization adopted a performance measuremnt & management system that go with the BPR 
BC18 Our organization adjusted reward system to motivate employees for better performance 
BC19 Our organization has undertaken calibration and continuous improvement activities 
BC20 Our organization has developed a high level of business process orientation 
BC21 Our organization is able to respond rapidly to circumstances that require process changes 
BC22 In general, our organization created necessary capabilities to sustain and enhance the BPR outcome 
P
ro
cess P
erfo
rm
an
ce 
PP1 Percentage reduction in processing time 
PP2 Percentage reduction in work steps/approval steps 
PP3 Percentage reduction in processing cost 
PP4 Percentage reduction in the number of employees 
PP5 Percentage reduction in the number of complaints' 
PP6 Percentage reduction in reported cases of petty corruption 
PP7 Overall process performance 
O
rg
an
isatio
n
al P
erfo
rm
an
ce 
OP1 Attainment of organizational strategic goals and objectives 
OP2 Budgetary/financial performance 
OP3 Citizen/Stakeholders' satisfaction 
OP4 Good governance (organizational transparency/openness, strengthened accountability) 
OP5 Building public trust and postive public image (increased responsiveness) 
OP6 Service delivery and/or operation capacity 
OP7 Teamwork and cooperative /collaborative working culture 
OP8 Less bureaucratic/democratic leadership 
OP9 Culture of valuing results, valuing citizen and customers 
OP10 Employee satisfaction 
OP11 Administrative corruption and red tape 
OP12 Overall level of organizational performance 
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Appendix 5.5. Ethics Approval Letter 
Appendix 5.5a. Exploratory Study 
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Appendix 5.5b. Main Study 
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Appendix 5.6. Plain Language Statement 
Appendix 5.6a. Main Survey Plain Language Statement 
 University  
Business Portfolio 
School of Business Information Technology and Logistics 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title:  
The Effect of BPR on public sector organization performance in a Developing Economy  
Investigators: 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology and Logistics  
RMIT University 
Tel: +251911622737 
E-mail: asmare@gmail.com 
 
Associate Professor Alemayehu Molla, PhD (Senior Supervisor)  
School of Business Information Technology and Logistics 
RMIT University 
Tel: +613 9925 5803 
E-mail: alemayehu.molla@rmit.edu.au 
 
Dr. Pradip K. Sarkar (2nd Supervisor) 
School of Business Information Technology and Logistics 
RMIT University 
Tel: + 613 9925 1580 
Email: E66390@ems.rmit.edu.au 
  
Dear Participant 
  
You are kindly invited to participate in a research project that aims to understand the value of business 
process reengineering (BPR) to the performance of Public Sector organizations in Ethiopia. This 
information sheet describes the project in straightforward language, or ‘Plain English’. Please read this 
sheet carefully and be confident that you understand its contents before deciding whether or not to 
participate.  If you have any questions about the project, please don’t hesitate to contact one of the 
investigators.   
 
Who is involved in this research project? Why is it being conducted? 
This research is being conducted by Mr. Asmare Emerie Kassahun, a PhD Student at the School of 
Business Information Technology & Logistics, RMIT University, Australia. The research project is being 
conducted under the supervision of Associate Professor Alemayehu Molla and Dr.  Pradip K. Sarkar and 
has been approved by the RMIT Business College Human Ethics Advisory Network.  
 
Why have you been approached? 
Your organization has been selected for the study because it had undertaken and completed BPR  
implementation. You have been approached for the purpose of this research because you are identified 
either as the Top Manager or the Head of the Civil Service Reform Office with responsibility for 
coordinating and managing the BPR implementation and assessing your organization’s performance.  
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What is the project about? What are the questions being addressed? 
The aim of the research is to assess the effect of BPR on public sector organization’s performance in a 
developing economy context. In particular, the research will seek data about the following questions: 
o What are financial and technological resources base of your organization before it 
started implementing BPR? The skills and abilities of the BPR implementation team  
o The extent of  business process change in your organization  
o The extent to which information technology has been used in reengineering your 
business processes  
o The challenges that you faced in the course of implementing BPR 
o Your organization’s actions to develop the necessary capabilities to make BPR work  
o The benefits of BPR (process level performance ) 
o Your organization’s overall performance  
If I agree to participate, what will I be required to do? 
You will be required to fill a questionnaire covering the above areas that will take not more than 30 
minutes.  
What are the risks or disadvantages associated with participation? 
There are no apparent or hidden risks in participating in this research as it only involves giving your 
evaluation of BPR related factors and your organization’s performance. Should any questions cause you 
concern, you are free not to answer them.  You will not be asked to provide any personal information and 
personal records.  
What are the benefits associated with participation? 
The benefits of participating in this research may be the opportunity this would create for you to reflect 
back and share your experiences. The researcher is happy to make available to you any results, papers, 
and other outcomes from this research. 
What will happen to the information I provide? 
All information gathered during the course of this research including your responses will be securely 
stored for a period of five years after completion of the research project in the school of Business 
Information Technology & logistics, RMIT University, Australia. It can only be accessed by the 
researchers. After five years of the completion of the research project, all the information gathered will be 
destroyed. The data collected will be analyzed and results will be primarily used to write up the PhD 
Thesis without including information that can potentially identify either you or your organization.  
 
Any information that you provide can be disclosed only if (1) it is to protect you or others from harm, (2) 
a court order is produced, or (3) you provide the researchers with written permission. 
What are my rights as a participant? 
Your participation in this research is voluntary. As a participant, you have the right to withdraw your 
participation at any time; have any unprocessed data withdrawn and destroyed, provided it can be reliably 
identified, and provided that so doing does not increase your risk; and have any questions answered at any 
time. 
Whom should I contact if I have any questions? 
If you have any questions regarding this research, please contact either the researcher or one of his 
supervisors at the address above.  
Any complaints about your participation in this project may be directed to the Secretary, College of 
Business Human Research Ethics Sub Committee, Business College, RMIT University, GPO Box 
2476V, Melbourne, 3001. The telephone number is (613) 9925 5594 or email address 
rdu@rmit.edu.au. Details of the complaints procedure are available from the above address or via 
the internet at http://www.rmit.edu.au/council/hrec 
 
If you agree to participate, please complete the paper based survey and return it to the investigator. 
 
Yours Sincerely 
 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology and Logistics 
RMIT University, Australia 
Tel: +251 911622737 
E-mail: asmare@gmail.com 
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Appendix 5.6b. Main Survey Plain Language Statement (Interview) 
 University  
Business Portfolio 
School of Business Information Technology and Logistics 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title:  
The Effect of BPR on public sector organization performance in a Developing Country  
Investigators: 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology and Logistics  
RMIT University 
Tel: +613 9925 2078 
E-mail: asmareemerie.kassahun@rmit.edu.au 
 
Associate Professor Alemayehu Molla, PhD (Senior Supervisor)  
School of Business Information Technology and Logistics 
RMIT University 
Tel: +613 9925 5803 
E-mail: alemayehu.molla@rmit.edu.au 
 
Dr. Pradip K. Sarkar (2nd Supervisor) 
School of Business Information Technology and Logistics 
RMIT University 
Tel: + 613 9925 1580 
Email: E66390@ems.rmit.edu.au 
  
Dear Participant 
  
You are kindly invited to participate in a research project that aims to understand the value of business 
process reengineering (BPR) to the performance of Public Sector organizations in Ethiopia. This 
information sheet describes the project in straightforward language, or ‘Plain English’. Please read this 
sheet carefully and be confident that you understand its contents before deciding whether or not to 
participate.  If you have any questions about the project, please don’t hesitate to contact one of the 
investigators.   
 
Who is involved in this research project? Why is it being conducted? 
This research is being conducted by Mr. Asmare Emerie Kassahun, a PhD Student at the School of 
Business Information Technology & Logistics, RMIT University, Australia. The research project is being 
conducted under the supervision of Associate Professor Alemayehu Molla and Dr.  Pradip K. Sarkar and 
has been approved by the RMIT Business College Human Ethics Advisory Network.  
 
Why have you been approached? 
Your organization has been selected for the study because it had undertaken and completed BPR  
implementation. You have been approached for the purpose of this research because you are identified 
either as the Top Manager or the Head of the Civil Service Reform Office with responsibility for 
coordinating and managing the BPR implementation and assessing your organization’s performance.  
 
What is the project about? What are the questions being addressed? 
The aim of the research is to assess the effect of BPR on public sector organization’s performance in a 
developing economy context. In particular, the research will seek data about the following questions: 
o What are financial and technological resources base of your organization before it 
started implementing BPR? The skills and abilities of the BPR implementation team  
o The extent of  business process change in your organization  
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o The extent to which information technology has been used in reengineering your 
business processes  
o The challenges that you faced in the course of implementing BPR 
o Your organization’s actions to develop the necessary capabilities to make BPR work  
o The benefits of BPR  
o Your organization’s overall performance  
If I agree to participate, what will I be required to do? 
You will be required to participate in an interview that covers the above areas and lasts for not more than 
30 minutes.  
What are the risks or disadvantages associated with participation? 
There are no apparent or hidden risks in participating in this research as it only involves giving your 
evaluation of BPR related factors and your organization’s performance. Should any questions cause you 
concern, you are free not to answer them.  You will not be asked to provide any personal information and 
personal records.  
 
What are the benefits associated with participation? 
The benefits of participating in this research may be the opportunity this would create for you to reflect 
back and share your experiences. The researcher is happy to make available to you any results, papers, 
and other outcomes from this research. 
 
What will happen to the information I provide? 
All information gathered during the course of this research including your responses will be securely 
stored for a period of five years after completion of the research project in the school of Business 
Information Technology & logistics, RMIT University, Australia. It can only be accessed by the 
researchers. After five years of the completion of the research project, all the information gathered will be 
destroyed. The data collected will be analyzed and results will be primarily used to write up the PhD 
Thesis without including information that can potentially identify either you or your organization.  
 
Any information that you provide can be disclosed only if (1) it is to protect you or others from harm, (2) 
a court order is produced, or (3) you provide the researchers with written permission. 
 
What are my rights as a participant? 
Your participation in this research is voluntary. As a participant, you have the right to withdraw your 
participation at any time; have any unprocessed data withdrawn and destroyed, provided it can be reliably 
identified, and provided that so doing does not increase your risk; and have any questions answered at any 
time. 
 
Whom should I contact if I have any questions? 
If you have any questions regarding this research, please contact either the researcher or one of his 
supervisors at the address above.  
 
Any complaints about your participation in this project may be directed to the Secretary, College of 
Business Human Research Ethics Sub Committee, Business College, RMIT University, GPO Box 
2476V, Melbourne, 3001. The telephone number is (613) 9925 5594 or email address 
rdu@rmit.edu.au. Details of the complaints procedure are available from the above address or via 
the internet at http://www.rmit.edu.au/council/hrec 
 
If you agree to participate, please complete the enclosed informed consent form and return it to the 
investigator. 
 
Yours Sincerely 
 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology & Logistics  
RMIT University 
Tel: +613 99252078 
E-mail: asmareemerie.kassahun@rmit.edu.au 
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Appendix 5.6c. Interview Guide (Main Study) 
 
 University  
Business College  
School of Business Information Technology & Logistics 
 
1. To what extent have BPR resources such as financial/budget, BPR team 
members’ technical and functional (domain area) knowledge, and BPR enabling 
IT technology influenced the BPR outcome and its impact on your 
organizational performance? Why? 
2. To what extent your organization BPR does have breadth and depth and what 
impact did this have upon the BPR outcome? 
3. What were the major problems your organization experienced in the course of 
BPR implementation and to what extent such have impact upon the BPR 
outcome? 
4. How did your organization measure BPR’s effect at the process level and to 
what extent this is associated to strategic objectives (goals)? 
5. What BPR complimentary capabilities /competences you think your 
organization to have developed after the BPR implementation and to what extent 
have those competences influenced BPR’s impact on the organizational 
outcome? Why? 
6. Have BPR had impact on your organizational performance? What is your basis 
for saying so? 
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Appendix 5.6d. Email of Consent from MoCB (Main Study) 
 
 University  
Business College  
School of Business Information Technology & Logistics 
From: 
adebabay abay 
<adebabay_g@yahoo.com> 
Sunday - 11 April, 2010 11:45 PM 
To: Asmare Emerie Kassahun <asmareemerie.kassahun@rmit.edu.au>  
Subject: Re: Request for cooperation 
   
Attachments:  Mime.822 (5786 bytes)  [View] [Save As]  
  
Hi . I can assure u that u can access any information , specially secondary data through 
us about the BPR implementation in Ethiopia . Moreover , We can help u to access 
relevant bodies and personalities to collect primary data through any methods u choose.  
Let me know it , If u want an official paper that I can produce for u too .  
  
With regards ; 
A.Abay , National Balanced Scorecard team leader and Public relations head with 
Ministry of Capacity Buildind  
 
--- On Fri, 4/9/10, Asmare Emerie Kassahun 
<asmareemerie.kassahun@rmit.edu.au> wrote: 
 
From: Asmare Emerie Kassahun <asmareemerie.kassahun@rmit.edu.au> 
Subject: Request for cooperation 
To: mocb-26@ethionet.et, adebabay_g@yahoo.com 
Cc: "Alemayehu Molla" <alemayehu.molla@rmit.edu.au> 
Date: Friday, April 9, 2010, 1:50 AM 
Ato Adebabay Abay 
Head, Public Relations Department 
Ministry of Capacity Building 
 
Dear Ato Adebay, 
As a follow up of our conversation over the phone, this is to formally request for a 
written expression (in email form) of your organization's consent/agreement to allow me 
to have access to the list of public organizations that completed BPR in Ethiopia. 
 
I highly appreciate your understanding and support! 
 
Kind regards, 
Asmare 
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Appendix 5.6e. Plain Language for Interview Participants (Exploratory Study) 
 University  
Business Portfolio 
School of Business Information Technology 
 
INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 
PROJECT INFORMATION STATEMENT 
 
Project Title:  
The Effect of BPR on public sector organization performance in a Developing Country  
 
Investigators: 
Asmare Emerie Kassahun 
PhD Research Student Fellow 
School of Business Information Technology  
RMIT University 
Tel: +613 99252078 
E-mail: asmareemerie.kassahun@rmit.edu.au 
 
Associate Professor Alemayehu Molla, PhD (Senior Supervisor)  
School of Business Information Technology  
RMIT University 
Tel: +613 9925 5803 
E-mail: alemayehu.molla@rmit.edu.au 
 
Dr. Pradip K. Sarkar (2nd Supervisor) 
School of Business Information Technology 
RMIT University 
Tel: + 613 99251580 
Email: E66390@ems.rmit.edu.au 
  
Dear Participant 
  
 
You are invited to participate in a research project on public sector business process change/reengineering 
(BPC/BPR), which is how to bring about fundamental transformation in the way public sector 
organizations are operating through redesigning business processes and using the information technology 
as enabler, being conducted by RMIT University. This information sheet describes the project in 
straightforward language, or ‘Plain English’. Please read this sheet carefully and be confident that you 
understand its contents before deciding whether to participate.  If you have any questions about the 
project, please ask one of the investigators.   
 
This research is being conducted by Mr. Asmare Emerie Kassahun, a PhD Student at the School of 
Business Information Technology, RMIT University. The research project is being conducted under the 
supervision of Associate Professor Alemayehu Molla and Dr.  Pradip K. Sarkar and has been approved by 
the RMIT Business College Human Research Ethics Subcommittee. The research is fully funded by a 
government scholarship from Ethiopia. 
 
The aim of the research is to understand how Business Process Change/Reengineering (BPC / BPR) 
implementation is undertaken in Ethiopia. In particular, the research will seek answer to the following 
questions: 
 
 What kind of BPR is being undertaken in Ethiopia? 
 Why was the Business Process Change undertaken and how was it deployed? 
 What role, if any, has Information Technology played during the change process and 
why?  
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 What were the significant factors that facilitated or inhibited the outcome of the BPR and 
its impact? 
Your organization has been selected for the study because it had completed reengineering 
implementation. You are therefore identified as one of the team members involved in your organization’s 
BPC project. A total of seven (7) reengineering team members are expected to participate in an individual 
interview. Your responses to the interview questions will be tape recorded and you have the right to 
request that taping ceases at any stage during the interview. The interview will last for 40-50 minutes.  
 
All information gathered during the course of this research including your responses will be securely 
stored for a period of five years after completion of the research project in the school of Business 
Information Technology, RMIT University and can only be accessed by the researchers. After five years 
of the completion of the research project, all the information gathered will be destroyed. The data 
collected will be analyzed and results published in academic journals and conferences without including 
information that can potentially identify either you or your organization, unless you give us a written 
permission to do otherwise. 
 
There are no foreseen risks associated with your participation in this research project. The benefits of 
participating in this research may be the opportunity this would create for you to reflect back what you 
performed and share your insight about the mechanisms and structural features that can have association 
with the emerged outcome.  
 
Any information that you provide can be disclosed only if (1) it is to protect you or others from harm, (2) 
a court order is produced, or (3) you provide the researchers with written permission. 
 
Your participation in this research is voluntary. As a participant, you have the right to withdraw your 
participation at any time; have any unprocessed data withdrawn and destroyed, provided it can be reliably 
identified, and provided that so doing does not increase your risk; and have any questions answered at any 
time. 
 
Any complaints about your participation in this project may be directed to the Secretary, College of 
Business Human Research Ethics Sub Committee, Business College, RMIT University, GPO Box 
2476V, Melbourne, 3001. The telephone number is (613) 9925 5594 or email address 
rdu@rmit.edu.au. Details of the complaints procedure are available from the above address or via 
the internet at http://www.rmit.edu.au/council/hrec 
 
If you have any questions regarding this research, please contact either the researcher or one of his 
supervisors at the address above.  
 
If you agree to participate, please complete the enclosed informed consent form and return it to the 
investigator below. 
 
Yours Sincerely 
 
Asmare Emerie Kassahun 
PhD Research Student  
School of Business Information Technology  
RMIT University 
Tel: +613 99252078 
E-mail: asmareemerie.kassahun@rmit.edu.au 
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Appendix 5.6f. Exploratory Study Interview Guide 
(Top Management/sponsor, Czar, BPR Process Owner, Operator) 
 University  
Business College  
School of Business Information Technology 
 
1. Personal Details (Title of current position, Major responsibility, Length of stay with the organization, 
Role in reengineering, contact details) 
2. What were the external and internal imperatives for conception of the Need to business process 
change by your organization? How critical were they? 
3. How was the conception of the Need to Change translated into reengineering project by your 
organization? What mechanisms were in place for adoption and implementation of the change? 
4. What mechanism did you use for the reengineering program and its implementation to be accepted 
by all employees of the organization? What were the challenges, if there were any, you encountered 
while you were deploying and how did you handle them? 
5. What kind of BPR was anticipated / targeted-scope/magnitude/pace?  
6. What role was IT/IS placed to play in the reengineering process?  
7. Have you experienced unintended/unexpected results as an outcome of any or numerous BPC 
implementation events? Why that was so happened? 
8. What have changed at management level as result of the BPC implementation? To what extent the 
changes was consistent to the design considerations/assumptions and the design itself? 
9. How do the employees, their roles, behaviors and interrelationships change in relation to what it used 
to be before and how do you value those changes? What mechanism did you put in place to cause 
those changes?   
10. How do you evaluate the changes that occur to your organization due to the reengineering-Radical, 
incremental, or something else? Why? 
11. How would you sustain the changes made-what arrangements you have made to institutionalize and 
sustain changes with in the organization? 
12. From your experience, does every public organization need to do reengineering? Why or why not? 
Please provide your reflection about conditions when BPR will be appropriate and when it won’t be. 
13. If you were to do reengineering all over again, what should one do BEFORE, DURING, and 
AFTER? 
14. How was the conception of the Need to Change translated into reengineering program? What 
mechanisms were in place for diffusing the reengineering program to public sector organizations? 
(Czar Only) 
15. What kind of relationship did you have with the organizations that implement reengineering? (Czar 
Only) 
16. Can you tell me any arrangement made within the organization to institutionalize and sustain the 
changes? (Operator Only) 
17. What kind of project structure was in place for managing the BPR project from inception to 
institutionalizing its use? What were the issues and concerns the project structure did aim to 
address?(Reengineering Team and Process Owner Only) 
18. What was the basis for assigning people to the project, for selecting processes to be reengineered, and 
for determining core and support process? Who did those activities? How acceptable by the 
employees were they? (Reegineering Team and Process Owner Only) 
19. What were the core implementation challenges you experienced? Why do you think they happen and 
how did you resolve? (Reengineering Team and Process Owner Only) 
20. What other accompanying adjustments/configurations were made as part of the redesigned business 
process? (Reengineering Team and Process Owner Only) 
21. Were there a formal evaluation /assessment of the implementation against the planned change? If so 
how was the implementation assessed? (Reengineering Team and Process Owner Only) 
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Appendix 6.1 Missing Data Analysis 
Appendix 6.1a. Summary of Missing Data by Variables 
 
Variables 
Missing  
Variables 
Missing  
Variables 
Missing 
# % # % # % 
BR1 0 .0 IT33 26 12.3 BC19 1 .5 
BR2 0 .0 IT34 0 .0 BC20 1 .5 
BR3 3 1.4 RC1 3 1.4 BC21 1 .5 
BR4 3 1.4 RC2 1 .5 BC22 0 .0 
BR5 1 .5 RC3 0 .0 PP1 0 .0 
BR6 0 .0 RC4 2 .9 PP2 0 .0 
KR1 0 .0 RC5 5 2.4 PP3 1 .5 
KR2 0 .0 RC6 10 4.7 PP4 11 5.0 
KR3 6 2.8 RC7 0 .0 PP5 0 .0 
KR4 2 .9 RC8 0 .0 PP6 4 1.9 
KR5 1 .5 IP1 0 .0 PP7 0 .0 
KR6 0 .0 IP2 6 2.8 OP1 0 .0 
KR7 4 1.9 IP3 1 .5 OP2 2 .9 
KR8 1 .5 IP4 6 2.8 OP3 5 2.4 
KR9 0 .0 IP5 2 .9 OP4 0 .0 
IT1 0 .0 IP6 1 .5 OP5 0 .0 
IT2 0 .0 IP7 1 .5 OP6 1 .5 
IT3 2 .9 IP8 4 1.9 OP7 0 .0 
IT4 13 6.2 IP9 3 1.4 OP8 4 1.9 
IT5 0 .0 IP10 1 .5 OP9 2 .9 
IT6 1 .5 IP11 3 1.4 OP10 5 2.4 
IT7 0 .0 IP12 7 3.3 OP11 5 2.4 
IT8 1 .5 IP13 4 1.9 OP12 1 .5 
IT9 3 1.4 IP14 1 .5 Govlevel** 0 .0 
IT10 1 .5 IP15 3 1.4 NoEmpPre** 0 .0 
IT11 6 2.8 IP16 4 1.9 NoEmpPost** 0 .0 
IT12 2 .9 IP17 1 .5 BPRImpYr** 0 .0 
IT13 2 .9 IP18 0 .0 JobTitle_3a** 0 .0 
IT14 4 1.9 BC1 0 .0 NoYears_3b** 0 .0 
IT15 2 .9 BC2 1 .5 NoYears_3c** 0 .0 
IT16 24 11.4 BC3 1 .5 TypeOfOrg** 0 .0 
IT17 0 .0 BC4 5 2.4    
IT18 0 .0 BC5 7 3.3    
IT19 0 .0 BC6 2 .9    
IT20 2 .9 BC7 3 1.4    
IT21 14 6.6 BC8 1 .5    
IT22 2 .9 BC9 3 1.4    
IT23 1 .5 BC10 2 .9    
IT24 1 .5 BC11 2 .9    
IT25 1 .5 BC12 0 .0    
IT26 3 1.4 BC13 1 .5    
IT27 1 .5 BC14 1 .5    
IT28 7 3.3 BC15 0 .0    
IT29 2 .9 BC16 0 .0    
IT30 3 1.4 BC17 1 .5    
IT31 3 1.4 BC18 1 .5    
IT32 2 .9       
Total Missing 294 
** Non-metric variables that have no missing values. 
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Appendix 6.1b.  Summary of Missing Data by Cases  
Case #  
 
Case # Case #  Case # Cas # Case # 
61 1 153 1 66 3 113 1 17 1 161 5 
48 1 166 1 130 3 118 0 30 1 115 6 
65 2 41 1 175 1 139 2 206 1 190 7 
98 2 106 2 152 1 42 2 177 1 68 13 
39 2 163 2 59 3 22 1 105 2 194 6 
7 2 40 3 157 5 46 2 87 4 116 9 
136 1 125 2 159 5 76 2 28 1 147 9 
100 2 137 5 102 1 204 2 73 3 8 7 
167 2 47 3 49 3 210 0 183 2 126 10 
119 2 80 3 56 3 92 2 54 4   
52 1 128 2 45 1 112 3 117 7   
53 1 150 2 144 1 32 1 51 6   
55 1 205 2 132 2 34 1 57 2   
23 1 176 1 189 1 165 3 122 1   
93 1 145 2 121 3 81 5 14 1   
64 1 181 3 154 2 91 2 107 1   
74 1 151 6 26 1 85 4 162 2   
86 1 134 1 155 1 84 7 111 2   
99 1 148 2 71 3 138 3 63 5   
129 1 173 2 29 1 75 5 179 3   
133 1   31 1 24 1 104 4   
            
Total 
Missing 
 
294 
 
Appendix 6.2 Mahalanobis D
2
 Distance Matrix for All Variables 
Case D2 D2/df Case D2 D2/df Case D2 D2/df Case D2 D2/df Case D2 D2/df 
15 411 4 38 165 1 178 118 1 181 95 1 139 67 1 
130 346 3 182 165 1 128 118 1 174 95 1 110 66 1 
34 291 2 133 163 1 21 118 1 162 95 1 160 65 1 
25 288 2 97 163 1 30 118 1 52 94 1 57 65 1 
95 287 2 136 163 1 16 117 1 81 94 1 150 64 1 
56 283 2 61 159 1 144 117 1 17 94 1 1 62 1 
161 279 2 153 158 1 107 115 1 85 94 1 151 58 0 
203 270 2 96 156 1 164 115 1 208 93 1 173 57 0 
11 259 2 103 154 1 26 115 1 7 93 1 137 52 0 
35 259 2 6 153 1 19 115 1 58 93 1 172 50 0 
179 247 2 4 152 1 186 114 1 191 93 1 163 47 0 
23 243 2 83 152 1 200 114 1 116 93 1 168 43 0 
65 242 2 155 152 1 49 114 1 77 92 1 170 38 0 
36 226 2 101 151 1 117 114 1 140 91 1 169 37 0 
45 223 2 187 149 1 194 113 1 118 91 1 171 36 0 
40 223 2 195 148 1 28 112 1 120 90 1 
   
72 221 2 175 146 1 210 112 1 80 89 1 
   
138 219 2 12 146 1 5 111 1 115 87 1 
   
114 216 2 86 145 1 108 110 1 109 86 1 
   
 35 
 
2 216 2 112 144 1 125 109 1 59 85 1 
   
141 214 2 31 144 1 192 109 1 176 85 1 
   
180 210 2 193 143 1 89 108 1 39 85 1 
   
183 202 2 201 141 1 87 108 1 76 85 1 
   
177 202 2 131 140 1 79 108 1 41 84 1 
   
119 198 2 90 139 1 206 107 1 113 84 1 
   
98 196 2 32 138 1 189 106 1 154 83 1 
   
93 195 2 204 137 1 48 106 1 8 83 1 
   
132 194 2 127 137 1 149 106 1 70 83 1 
   
100 193 2 122 136 1 67 106 1 74 82 1 
   
165 192 2 92 136 1 126 105 1 106 82 1 
   
102 190 2 29 134 1 135 105 1 69 82 1 
   
60 187 2 129 132 1 88 104 1 198 81 1 
   
51 186 2 71 130 1 18 103 1 145 81 1 
   
46 183 2 63 129 1 185 103 1 68 78 1 
   
37 182 2 47 128 1 24 102 1 27 78 1 
   
3 182 2 66 126 1 123 102 1 159 78 1 
   
53 182 2 42 126 1 22 102 1 157 77 1 
   
9 181 2 91 125 1 146 101 1 209 77 1 
   
147 181 2 124 124 1 33 101 1 167 77 1 
   
78 179 1 75 124 1 54 100 1 156 75 1 
   
82 178 1 44 124 1 199 100 1 190 74 1 
   
99 176 1 142 123 1 143 100 1 55 73 1 
   
13 176 1 84 123 1 158 99 1 196 73 1 
   
105 175 1 94 122 1 148 98 1 152 71 1 
   
104 173 1 14 122 1 43 98 1 211 70 1 
   
202 173 1 50 121 1 134 98 1 188 70 1 
   
197 168 1 62 121 1 10 97 1 111 68 1 
   
205 166 1 20 118 1 184 96 1 64 68 1 
   
207 166 1 121 118 1 166 95 1 73 67 1 
    
Appendix 6.3. Test for Normality 
Appendix 6.3a: Intial Items 
Var. Skew 
a
 Kurtosis 
a
 Var. Skew 
a
 Kurtosis 
a
 Var. Skew 
a
 Kurtosis.  
a
 
BR1 -1.66 -1.06 RC2 -2.79 0.27 BC18 4.43 -0.78 
BR2 0.04 -2.13 RC3 -3.06 1.95 BC19 -1.50 -2.44 
BR3 1.90 -2.10 RC4 -3.07 2.87 BC20 -1.62 -2.15 
BR4 -1.58 -0.63 RC5 -7.22 5.09 BC21 -2.49 -1.59 
BR5 -0.04 -2.51 RC6 1.03 -2.25 BC22 -3.41 -0.90 
BR6 -0.27 -1.99 RC7 -1.31 0.38 PP1 -1.94 -2.76 
KR1 0.32 1.40 RC8 -1.91 3.16 PP2 -3.06 -2.44 
KR2 1.02 0.70 IP1 -0.51 -0.59 PP3 -0.99 -2.29 
KR3 -0.79 0.04 IP2 -0.16 -2.59 PP4 3.91 -2.95 
KR4 1.76 -0.55 IP3 -2.38 -0.36 PP5 -1.95 -1.53 
KR5 1.54 -0.45 IP4 -1.04 0.11 PP6 -2.35 -2.41 
KR6 -0.18 -0.58 IP5 -1.61 -0.03 PP7 0.59 1.45 
KR7 1.77 -0.06 IP6 -0.86 -1.10 OP1 -1.20 -0.57 
KR8 0.45 0.30 IP7 -0.32 -1.74 OP2 -1.86 -1.02 
KR9 -0.36 1.71 IP8 -2.21 -1.91 OP3 -1.77 -0.08 
IT1 3.06 0.20 IP9 0.59 -1.60 OP4 -1.98 -0.47 
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IT2 4.18 -0.74 IP10 -2.10 -0.71 OP5 -0.58 -0.14 
IT3 10.47 4.96 IP11 -1.57 -0.73 OP6 -0.31 -0.64 
IT5 8.76 2.39 IP12 0.45 -0.20 OP7 -0.89 -1.97 
IT6 6.66 1.99 IP13 -1.87 -0.44 OP8 -1.26 -1.06 
IT7 4.97 -0.26 IP14 -0.05 -0.16 OP9 -0.03 -2.02 
IT8 9.89 5.46 IP15 0.15 -2.04 OP10 -1.42 -0.92 
IT9 5.03 0.69 IP16 0.33 -1.57 OP11 -4.32 2.15 
IT10 7.03 2.31 IP17 0.27 -2.18 OP12 -0.04 -1.17 
IT11 7.05 2.23 IP18 1.20 -0.11    
IT12 3.07 -2.26 BC1 -5.51 1.04    
IT13 8.56 2.24 BC2 -1.89 -2.67    
IT14 6.90 2.21 BC3 -0.99 -2.08    
IT15 8.12 3.02 BC4 -1.81 -2.08    
IT17 4.45 2.19 BC5 -2.35 -2.03    
IT18 -2.70 -0.91 BC6 -1.21 -2.03    
IT19 -2.88 -1.44 BC7 -0.58 -2.02    
IT20 4.26 -2.28 BC8 0.25 -2.06    
IT22 0.45 -3.05 BC9 -3.07 -1.75    
IT23 1.98 -2.53 BC10 1.28 -2.74    
IT24 -0.23 -3.06 BC11 -3.51 -1.16    
IT25 4.95 -1.44 BC12 -2.39 -2.29    
IT26 -1.32 -3.02 BC13 -4.72 -0.01    
IT27 2.65 -2.82 BC14 -5.55 2.05    
IT28 4.62 -0.34 BC15 -5.30 1.94    
IT29 1.29 -2.61 BC16 -5.73 2.76    
IT30 3.87 -1.48 BC17 -3.60 -2.43    
IT31 3.49 -2.18       
IT32 5.71 -0.69       
IT34 -1.57 -0.85       
RC1 -3.90 -0.66       
a
  Standard error for skewness is .168 which is square root of (6/209=N value) and standard error of 
kurtosis is .335 which is square root of (24/209=N value). The skewness and kurtosis values are 
critical ratios (Zskewness and Zkurtosis values) i.e. after each skewness and kurtosis value was divided 
by their respective standard error value. 
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Appendix 6.3b: Items in the Final Model 
Variable skew 
z 
value 
kurtosis z value 
Comment 
RC4 -0.31 -1.82 0.27 0.80 
 RC3 -0.31 -1.80 0.69 2.03 
 RC2 -0.28 -1.68 0.31 0.92 
 IT22 0.23 1.33 0.58 1.72 
 IT19 -0.36 -2.15 -0.86 -2.53 
 IT18 -0.41 -2.41 -0.74 -2.18 
 IT31 -0.27 -1.61 -0.65 -1.92 
 IT30 -0.20 -1.15 -0.54 -1.59 
 IT28 -0.05 -0.27 -0.73 -2.16 
 BC15 -0.89 -5.22 0.61 1.79  
BC14 -0.93 -5.47 0.64 1.88  
BC9 -0.57 -3.00 -0.60 -1.77 
 BC7 -0.09 -0.54 -1.11 -3.00 
 BC21 -0.42 -2.46 -0.55 -1.61 
 BC20 -0.27 -1.59 -0.73 -2.16 
 BC19 -0.26 -1.51 -0.82 -2.42 
 BC5 -0.38 -2.25 -1.05 -2.88 
 BC4 -0.26 -1.52 -0.89 -2.62 
 BC3 -0.16 -0.94 -1.17 -3.00 
 PP1 -0.29 -1.71 -0.95 -2.79 
 PP2 -0.47 -2.74 -0.87 -2.58 
 PP3 -0.41 -2.42 -0.48 -1.41 
 BR3 0.34 1.99 -0.52 -1.52 
 BR2 0.07 0.43 -0.58 -1.72 
 BR1 -0.36 -2.14 -0.35 -1.02 
 KR8 0.07 0.43 0.05 0.15 
 KR3 -0.16 -0.94 0.03 0.09 
 KR4 0.28 1.66 -0.21 -0.61 
 KR5 0.26 1.50 -0.17 -0.51 
 KR6 -0.03 -0.18 -0.22 -0.65 
 IP8 -0.30 -1.77 -0.75 -2.21 
 IP17 0.06 0.34 -0.70 -2.06 
 IP15 0.04 0.25 -0.62 -1.84 
 IP16 0.11 0.62 -0.51 -1.50 
 OP11 -0.24 -1.40 -0.32 -0.93 
 OP9 -0.01 -0.06 -0.70 -2.06 
 OP7 -0.15 -0.88 -0.67 -1.98 
 OP6 -0.05 -0.30 -0.24 -0.69 
 OP5 -0.10 -0.57 -0.08 -0.22 
 OP4 -0.33 -1.95 -0.18 -0.54 
 OP3 -0.27 -1.62 -0.09 -0.25 
 Multivariate     162.25 19.75 
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Appendix 7.1 SPSS Output of Final Item Reliability Analysis 
Appendix 7.1a: Item analysis: BPR resources construct   
 
Construct Alpha Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 
BPR 
Resource 
.926 BR1 .415 .925 
BR2 .422 .925 
BR3 .536 .923 
BR4 .414 .925 
BR5 .502 .924 
KR1 .556 .923 
KR2 .568 .923 
KR3 .514 .923 
KR4 .507 .924 
KR5 .518 .923 
KR6 .549 .923 
KR7 .536 .923 
KR8 .523 .923 
IT1 .568 .923 
IT2 .567 .923 
IT3 .612 .922 
IT5 .644 .922 
IT6 .547 .923 
IT7 .661 .921 
IT8 .635 .922 
IT9 .504 .924 
IT10 .652 .921 
IT11 .602 .922 
IT12 .463 .924 
IT13 .571 .923 
IT14 .575 .923 
IT15 .572 .923 
Appendix 7.1b: Item analysis: BPR depth 
Construct Alpha Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 
BPR Depth .917 RC1 .434 .916 
RC2 .436 .916 
RC3 .496 .915 
RC4 .490 .915 
RC5 .440 .916 
RC6 .358 .918 
RC7 .632 .913 
IT18 .534 .914 
IT19 .581 .913 
IT20 .520 .915 
IT22 .588 .913 
IT23 .625 .912 
IT24 .631 .912 
IT25 .654 .912 
IT26 .531 .915 
IT27 .706 .910 
IT28 .673 .911 
IT29 .577 .913 
IT30 .692 .911 
IT31 .675 .911 
IT32 .603 .913 
 
 39 
 
 
Appendix 7.1c: Item analysis: BPR Implementation Problem   
Construct Alph
a 
Item Corrected Item-Total 
Correlation 
Cronbach’s Alpha if Item Deleted 
BPR 
Implementation 
Problems 
.852 IP1 .292 .852 
IP2 471 .844 
IP3 .298 .852 
IP4 .368 .849 
IP5 .320 .851 
IP6 .430 .846 
IP7 .585 .837 
IP8 .541 .840 
IP9 .457 .845 
IP10 .404 .847 
IP11 .538 .841 
IP12 .506 .843 
IP13 .429 .846 
IP14 .539 .841 
IP15 .500 .843 
IP16 .604 .836 
IP17 .559 .839 
 
 
Appendix 7.1d: Item analysis: BPR Complementary Competence   
Construct Alpha Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 
BPR 
Complementary 
Competences 
.917 BC1 .542 .913 
BC2 .614 .912 
BC3 .671 .910 
BC4 .527 .914 
BC5 .696 .910 
BC6 .667 .911 
BC7 .599 .912 
BC8 .515 .914 
BC9 .566 .913 
BC10 .725 .909 
BC11 .592 .913 
BC12 .414 .916 
BC13 .513 .914 
BC14 .622 .912 
BC15 .551 .913 
BC16 .516 .914 
BC17 .465 .915 
BC18 .417 .917 
BC19 .500 .914 
BC20 .568 .913 
BC21 .547 .913 
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Appendix 7.1e: Item analysis: Business Process Performance 
 
Construct Alpha Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 
Business 
Process 
Performance 
.840 PP1 .769 .805 
PP2 .802 .791 
PP3 .660 .850 
PP4 .381 .865 
PP5 .642 .856 
PP6 .554 .862 
 
Appendix 7.1f: Item analysis: Organisation Performance 
 
Construct Alpha Item Corrected Item-Total Correlation Cronbach’s Alpha if Item Deleted 
Organisation 
Performance 
.922 
 
OP1 .699 .935 
OP2 .604 .940 
OP3 .711 .934 
OP4 .821 .929 
OP5 .800 .930 
OP6 .806 .930 
OP7 .789 .930 
OP8 .785 .930 
OP9 .797 .930 
OP10 .735 .933 
OP11 .361 .940 
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Appendix 7.2: EFA Models  
 
Extraction Method: Principal 
Component Analysis.  
 Rotation Method: Varimax with 
Kaiser Normalization. 
       
Appendix 7.2a: EFA 
Model: BPR Resources 
 
 
First Iteration  
 
 
Second (Final)  Iteration  
   
  
Component 
 
  
Component 
1 2 3 4 
 
1 (IS 
Resource) 
2(BPR 
Knowledge 
and Skills) 
3 (BPR 
Financial 
Resource) 
4 (IT 
Resource)  
IT14 .909 .010 .096 .053 
 
IT14 .907 .012 .099 .057 
IT13 .879 .063 .125 .000 
 
IT13 .878 .064 .128 .003 
IT11 .786 .141 .001 .230 
 
IT11 .789 .137 .007 .241 
IT12 .772 .122 -.179 .154 
 
IT12 .774 .120 -.175 .162 
IT8 .742 .058 .193 .258 
 
IT8 .739 .059 .196 .260 
IT10 .725 .149 .039 .373 
 
IT10 .725 .147 .044 .380 
IT15 .718 .062 .186 .165 
 
IT15 .720 .059 .191 .175 
IT6 .615 .127 -.013 .371 
 
IT6 .615 .125 -.009 .377 
IT9 .481 .070 .132 .380 
 
KR6 .221 .786 .194 -.016 
KR6 .219 .788 .192 -.021 
 
KR3 .058 .751 .213 .137 
KR3 .059 .751 .213 .136 
 
KR5 .193 .748 .206 -.021 
KR5 .193 .748 .205 -.023 
 
KR4 -.030 .741 .290 .155 
KR4 -.025 .737 .293 .162 
 
KR8 .029 .732 .260 .163 
KR8 .029 .735 .259 .160 
 
KR7 .112 .687 .240 .140 
KR7 .116 .685 .241 .143 
 
KR1 .061 .542 .484 .178 
KR1 .066 .539 .485 .182 
 
KR1 .111 .128 .790 -.012 
BR2 .110 .132 .787 -.019 
 
BR2 -.170 .283 .722 .217 
BR1 -.168 .285 .721 .216 
 
BR1 .134 .306 .651 .123 
BR3 .138 .305 .650 .124 
 
BR3 .052 .274 .599 .043 
BR4 .057 .270 .601 .050 
 
BR4 .073 .315 .588 .195 
BR5 .076 .316 .586 .193 
 
BR5 .220 .337 .582 .118 
KR2 .226 .633 .583 .123 
 
IT2 .198 .125 .099 .856 
IT2 .201 .128 .095 .851 
 
IT1 .180 .111 .166 .834 
IT1 .182 .114 .162 .828 
 
IT5 .469 .090 .094 .691 
IT5 .476 .087 .092 .694 
 
IT3 .383 .128 .210 .613 
IT3 .383 .132 .205 .604 
 
IT7 .473 .186 .148 .575 
IT7 .479 .183 .146 .578 
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Appendix 7.2b: EFA Model: BPR Depth 
 
First Iteration 
 
Second (Final Iteration) 
  
Component 
   
Component 
1 2 3 4 5 
 
1 
(Change 
in IS) 
2 
(Change 
in IT) 
3    
(Change in 
Org. Syst.) 
4   
(Change in 
PMMS) 
RC1 .131 .101 .402 .626 0.121 
 
RC1 .131 .098 .409 .636 
RC2 .026 .281 .803 -.076 0.361 
 
RC2 .028 .279 .804 -.080 
RC3 .198 .096 .832 .065 0.125 
 
RC3 .197 .094 .830 .070 
RC4 .153 .086 .777 .323 0.023 
 
RC4 .156 .075 .781 .313 
RC5 .098 .269 .572 .183 0.122 
 
RC5 .105 .257 .582 .159 
RC6 .205 .088 .099 .807 0.222 
 
RC6 .208 .079 .108 .810 
RC7 .249 .528 .333 .343 0.528 
 
IT18 .163 .782 .115 -.037 
IT18 .156 .787 .102 -.023 0.278 
 
IT19 .144 .831 .148 .028 
IT19 .138 .836 .136 .038 0.124 
 
IT20 .180 .710 .010 .242 
IT20 .184 .700 .012 .197 0.334 
 
IT22 .120 .786 .196 .166 
IT22 .120 .783 .194 .143 0.355 
 
IT23 .737 .223 .118 -.010 
IT23 .736 .226 .117 -.006 0.111 
 
IT24 .316 .622 .289 -.022 
IT24 .315 .622 .287 -.031 0.034 
 
IT25 .733 .242 .077 .162 
IT25 .735 .241 .078 .149 0.234 
 
IT26 .544 .242 .351 -.165 
IT26 .561 .236 .356 -.188 0.298 
 
IT27 .637 .361 .141 .260 
IT27 .637 .361 .141 .245 0.234 
 
IT28 .844 .181 .040 .103 
IT28 .841 .188 .039 .110 0.321 
 
IT29 .838 .019 .065 .106 
IT29 .837 .023 .062 .115 0.222 
 
IT30 .854 .120 .155 .105 
IT30 .852 .125 .151 .114 0.325 
 
IT31 .887 .104 .086 .086 
IT31 .883 .115 .082 .107 0.233 
 
IT32 .674 .210 .214 -.058 
IT32 .676 .208 .219 -.071 0.254 
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Appendix 7.2c: EFA Model: BPR Complementary Competencies 
 
First Iteration 
 
Second Iteration (Final) 
  
Component 
   
Component 
1 2 3 4 5 
 
1  
(BPRISAC) 
2 
(CPIIC) 
3  
(ISDC) 
4 
(BPRCMC) 
BC1 .139 .787 .074 .212 -.040 
 
BC1 .748 .140 .095 .167 
BC2 .170 .706 .030 .248 .393 
 
BC2 .784 .062 .180 .267 
BC3 .300 .681 .309 .085 .153 
 
BC3 .693 .345 .268 .061 
BC4 .233 .584 .036 .077 .497 
 
BC4 .722 .036 .251 .090 
BC5 .346 .648 .392 .122 -.008 
 
BC5 .623 .442 .290 .062 
BC6 .608 .510 .302 .072 -.094 
 
BC7 .346 .180 .737 .030 
BC7 .780 .357 .146 .041 -.020 
 
BC8 .187 .033 .876 .075 
BC8 .851 .094 .018 .071 .268 
 
BC9 .168 .212 .741 .178 
BC9 .732 .157 .153 .213 .029 
 
BC10 .337 .327 .532 .363 
BC10 .528 .281 .280 .392 .223 
 
BC12 .041 .111 .074 .796 
BC11 .359 .159 .351 .427 -.118 
 
BC13 .192 .031 .352 .672 
BC12 .075 .000 .065 .780 .174 
 
BC14 .251 .381 .055 .717 
BC13 .332 .125 -.041 .616 .307 
 
BC15 .185 .466 -.011 .610 
BC14 .088 .280 .302 .716 .027 
 
BC17 .063 .641 .172 .127 
BC15 .006 .207 .403 .644 .011 
 
BC19 .075 .814 .104 .073 
BC16 .052 .626 .484 .583 -.120 
 
BC20 .188 .704 .121 .181 
BC17 .148 .000 .663 .118 .323 
 
BC21 .213 .677 .083 .221 
BC18 .073 .142 .256 .119 .805 
      BC19 .129 .083 .795 .106 .081 
      BC20 .151 .203 .678 .248 .004 
      BC21 .081 .232 .630 .256 .085 
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Appendix 7.2d: EFA Model: BPR Implementation Problems 
First Iteration 
 
Second Iteration (Final) 
  
Component 
   
Component 
1 2 3 4 
 
1 
(LBPRTCA) 
2 
(LPSBPRM) 
 3   
(LLC) 
4              
(Resistance to 
Change) 
IP2 .324 .226 -.031 .663 
 
IP2 .300 .225 .372 .613 
IP4 .088 .070 .073 .805 
 
IP4 .129 -.003 .336 .824 
IP5 -.332 .345 .480 .531 
 
IP5 -.100 .372 .222 .512 
IP6 .149 -.029 .461 .529 
 
IP6 .336 -.002 .198 .521 
IP7 .452 .112 .560 .181 
 
IP7 .478 .115 .654 .273 
IP8 .423 .003 .705 .083 
 
IP8 .439 .068 .875 .223 
IP9 .645 .026 .128 .238 
 
IP9 .616 .000 .188 .169 
IP10 .099 .712 -.020 .187 
 
IP10 .088 .733 .201 .156 
IP11 .186 .527 .599 -.105 
 
IP12 .199 .719 .167 .189 
IP12 .036 .685 .412 .045 
 
IP13 .222 .751 .101 -.015 
IP13 .211 .720 .043 .018 
 
IP15 .694 .260 .131 -.039 
IP14 .333 .427 .039 .365 
 
IP16 .628 .197 .156 .127 
IP15 .680 .307 .060 .029 
 
IP17 .466 .180 .651 .059 
IP16 .695 .209 .218 .178 
      IP17 .416 .126 .625 .046 
       
Appendix 7.2e: EFA Model: Process Performance 
First Iteration (Final) 
  
Component 
#1 (Process Performance) 
PP1 .83 
PP2 .86 
PP3 .79 
PP5 .84 
 
Appendix 7.2f: EFA Model: Organisational Performance 
First Iteration (Final) 
  
Component 
# 1 (Organisation Performance) 
OP8 .83  
OP4 .86 
OP7 .84  
OP6 .85  
OP9 .85  
OP5 .85  
OP3 .78  
OP11 .79  
OP1 .75  
OP2 .67  
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Appendix 7.3. Characteristics of Different GOF Indices across 
Different Model Situations (Adapted from Hair et al. 2010, p. 672) 
Category Stat.  N<250 N>250 
 
m≤12 
 
12<m<30 
 
m≥30 
 
m≤12 
 
12<m<30 
 
m≥30 
Chi-
Square, df, 
p 
x
2
 Insignific
ant p-
values 
expected 
Significant 
p-values 
even with 
good fit 
Significa
nt p-
values 
expected 
Insignifica
nt p-values 
even with 
good fit 
Significant 
p-values 
expected 
Significa
nt p-
values 
expected 
Increment
al 
CFI , 
TLI,  
IFI 
 
.97 or 
better 
.95 or better Above 
.92 
.95 or 
better 
Above .92 Above 
.90 
RNI May not 
diagnose 
misspecif
ication 
well 
.95 or better Above 
.92 
.95 or 
better, not 
used with 
N>1,000 
Above .92, 
not used 
with 
N>1,000 
Above 
.90, not 
used with 
N>1,000 
Absolute SRM
R 
Biased 
upward, 
use other 
indices 
.08 or less  Less than 
.09  
Biased 
upward; 
use other 
indices 
.08 or less  .08 or 
less  
RMS
EA 
Values < 
.08 with  
Values<.08  Values<.
08  
Values<.0
7  
Values<.0
7  
Values<.
07  
Note: m=number of observed variables; N= number of observations  
 
